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1869.  Jan.  20.  Bicknell,  Percy.     Foxgrove,  BecJceriham,  S.E. 

1863.  Mar.  18.  Billson,  Henry.     8  Belmont  Villas,  New  Walk,  Leicester. 
1872.  Feb.  21.  Birt,  William  RadcHff,  F.R.A.8.     Cynthia  Villa,  Waltham^ 

stow,  Essex. 
1851.  Feb.  11.  Bloxam,  John  Charlton,  M.R.C.8.     Thomcliffe,  Niton,  Isle 

of  Wight. 

1864.  Nov.  16.  Bolton,  Major  F.  J.,  late  12th  Regiment.     2  Westminster 

Chambers,  Victoria  Street,  S.W. ;  Junior  Naval  and  Mili- 
tary Club,  19  Dover  Street,  W. ;  and  Junior  United  Ser^ 
vice  Club,  Charles  Street,  St.  Jameses,  S.W. 
1862.  Juno  18,  Bosanquet,  James  Whatman,  F.R.A.S.     73  Lombard  Street, 

E.G. ;  and  Claysmore,  Enfield,  N. 

1864.  June  15.»Bouverie,  The  Right  Hon.  Edward  P.,  M.A.,  M.P.,  F.R.S., 

F.R.M.S.     Manor  House,  Market  Lavington,  Wilts. 
1857.  Mar.  24.*Bradley,  Christopher  Lonsdale.     Prior  House,  Richmond, 

Yorkshire. 
1850.  June    4.*Brady,  Sir  Antonio,  F.G.S.,  F.R.M.S.,  F.A.S.L.     Maryland 

Point,  Stratford,  Essex,  E.     (Tbustee.) 
1869.  Nov.  17.*Branfill,  Major  B.  R.      Great   Trigonometrical  Survey  of 

India,  Batigalore. 
1862.  Mar,  19.  Brewin,  Arthur,  F.R.A.S.      2  CopthaU  Chambers,  Angel 

Court,  TJirogm&rton  Street,  E.C.     (Vice-Pbesident.) 
1862.  Mar.  19.  Bright,  Sir  Charles  Tilston,  M.Inst.C.E.,  F.R.A.S.,  F.R.G.8. 

Westminster  Chambers,    Victoria  Street,  S.W. ;   and  50 

Old  Broad  Street,  E.C. 
1862.  Mar.  19.  Bright,  Edward  Brailsford,  F.R.A.S.    50  Old  Broad  Street, 

E.C. 
1873,  Jan.  15.  Bromfield,  John  Coley  C.     38  Russell  Square,  Brighton. 
1850.  Aug.    7.  Brooke,  Charles,  M.A.,  F.R.S.,  F.R.C.S.,F.R.M.S.,F.R.B.S., 

Surgeon  to  the  Westminster  Hospital.    16  Fitzroy  Square, 

W.     (Secretary.) 
1850.  June    4.  Brown,  Isaac,  F.R.A.S.     Kendal. 

1865.  Mar.  15.  Browning,  John,  F.R.A.S.,  F.R.M.S.     111  Minories,  E.C. 
1869.  Feb.  17.  Brumham,  George  D.     154  Offord  Road,  Bamsbury,  N. 
1854.  Nov.  28.  Burder,  George  Foster,  M.D.      7  South  Parade,  Clifton, 

Bristol. 
1857.  May  26.  Burge,  Frederick  John,  M.R.C.S.,  F.R.M.S.,  Medical  Officer 

of  Health,  Fulham  District,      Broomsgrove  VUla,  New 
Road,  Shepherd^s  Bush,  W. 


1869.  June  16.  Bush,  Rev.  Thomas  Henry,  M.A.      Burton,  Christchurch, 

Hants. 
1862.  June  18.  Butter,  D.,  M.D.,  Inspector- General  of  Hospitals,  Bengal 

Army,  Retired  list.     Hazelwoody  Church  lioad,  Upper 

Norwood f  S.E. 
1873.  Jan.  15.  Byron,  Rev.  John,  M.A.      Killingholme  Vicarage,  Ulcehy, 

Lincolnshire, 

1856.  Mar.  25.  Camps,  WiUiam,  M.D. 

1862.  June  18.  Canning,  Sir  Samuel.     The  Manor  Uouse,  Abbots  Langley, 

Watford,  Herts, 

1868.  Apr.  15.  Cann-Iappincott,  R.  C. 

1867.  Feb.  20.*Carpenter,  Alfred,  M.D.     Croydon, 

1862.  Jan.  15.*Ca8eUa,  Louis  P.,  F.R.A.S.,  F.R.G.S.      147  Holbom  Bars, 

E.G. ;  a7id  South  Orove,  Highgate,  N. 

1863.  June  17.  Cathcart,  E.     Auchemlrane  House,  Ayr,  N,B. 

1862.  Mar.  19.  Cator,  Charles  0.  F.,  M.A.     Parhside,  Beckenham,  S.E. ;  and 

Wentworth  House,  Pontefract, 
1850.  May     7.  Chevallier,  Rev.  Temple,  B.D.,  F.R.A.S.     University,  Dur- 

ham, 

1869.  Nov.  17.  Chichester,  Captain  Henry.     Fartown,  Huddersfield. 

1861.  Jan.  16.*Chimmo,   Commander   William,  R.N.,  F.R.A.S.      Hydro- 

graphic  Office,  WhitehqU,  S.W. 

1864.  Feb.  17.  Churchill,  F.,  Jun.,  M.D.     3  Harcourt  Street,  Dublin, 

1862.  Mar.  19.*aark,  Edwin,  M.Inst.C.E.,  F.R.A.S.     5  Westmhister  Cham- 

bers, Victoria  Street,  S.W. ;  and  Observatory  House,  Forest 

HUl,  8.E. 
1862.  Mar.  19.  Clark,  Josiah  Latimer,  M.Inst.C.E.,  F.R.G.8.,  F.R.M.S.     5 

Westminster  Chambers,  Victoria  Street,  S.W. ;  ami  Beech- 

mont,  Sydenham  Hill,  S.E. 
1852.  June  22.  Clerk,  Henry,  Col.  R.A.,  F.R.S.     3  Hobart  Place,  Eaton 

Square,  S.W. 

1862.  Jan.  15.  Cockbuni,  The  Hon.  Samuel,  F.R.A.S.,  Police  Magistrate. 

Belize,  British  Honduras, 
1860.  June    6.  CoUingwood,  Edward  John,  F.R.A.S.     Lilbum  Tower,  Aln- 
wick, Northumberlaiul, 

1865.  Jan.  18.  Colomb,  Commander  H.  P.,  R.N.      Koxetti  Villa,  Harrow, 

N.W. 

1863.  Jan.  21.  Colthurst,    Joseph,   M.Inst.C.E.,   F.G.S.      Dripsey   Castle, 

Coachford,  Cork. 
1867.  Feb.  20.  Compton,  Thomas  Armetriding,B.A.,  M.D.,  L.R.C.P.  Loud., 

M.R.C.S.  Eng.     Holmwood,  Bournemouth,  Hants, 
1862.  June  18.  Coode,  Sir  John,  M.Inst.C.E.,  F.G.S.     2  Westminster  CJiam- 

bers,  Victoria  Street,  S.W.;  and  35  Norfolk  Square,  Hyde 

Park,  W. 

1870.  Mar.  16.  Cook,  Henry,  M.D.,  F.R.G.S.,  F.G.S.   Bingmore,  Teignmouth, 

Devon, 

1864.  Feb.  17.  Cooper,  Sir  Daniel,  Bart.     20  PAnc^s  Gardens,  South  Ken- 

sington,  S.W. 
1872.  June  19.  Cooper,  William  F.     58  New  Shoreham  Street,  Sheffield. 
1864.  Apr.  20.*Coppock,  Charles,  F.R.A.S.,  F.R.M.S.      38  Arthur  Road, 

Holloway,  N. ;  and  31  Cornhill,  E.C. 


1866.  June  20.  CourtauJd,  Samuel.     76  Lancaster  Oate,  W. 
1862.  Nov.  19.  Cramp,  Robert.     127  High  Struts  Bamsgate,  Kent. 

1862.  Nov.  19.»Croflon,  Henry  M.  E.,  F.R.A.S.     Inc^itnappa,  Ashford,  Co, 

Wicklow, 
1870.  Jan.  19.  Crompton,  Rev.  Joseph,  M.A.     Bracondale,  Norwich, 

1863.  Jan.  21.*Croskey,  James  Rodney,  F.R.G.8.    Forest House^  HighBeech, 

Essex, 
1862.  June  18.  Cross,  Rev.  Jolin  Edward,  M.  A.,  F.R.A.S.   Appleby  Vicarage, 

Brigg. 

1864.  Mar.  16.  Crossley,  Louis  J.     Moorside,  Halifax, 

1862.  Mar.  19.  CuU,  Richard,  F.S.A.,  F.R.G.S.    IZ  Tavistoclc  Street,  Bedford 

Square,  W.C. 

1862.  June  18.  Curtis,  John.     Eoseleigh,  Heaton  Chapel,  Manclusttr, 

1866.  Feb.  21.  Davis,  Thomas  Henry.     Orleton,  Worcester, 

1863.  Nov.  18.»Deane,  Henry,  F.L.S.,  F.R.M.S.      17  Pavement,  Clapham, 

S.W. 

1863.  Nov.  18.*Deane,  Henry,  Jun.,  B.A.      Allofen,   Hungary;    and   17 

Pavement,  Clapham,  S.W. 
1873.  Jan.  15.  Delaney,  John,  Postmaster-General.     St,  John^s,  Newfound- 
land, 

1867.  Apr.  17.*DeLaRue, Warren,  Ph.D.,D.C.L.,F.R.S.,F.R.A.S.,F.R.M.S., 

F.C.S.,  M.R.I.,  &c.     The  Observatory,  Cranford,  Middle- 
sex,  W. ;  and  Reform  Club,  Pall  Mall,  S.W. 

1864.  Apr.  20.  Dines,  George.     Orosvenor  Road,  Pimlico,  S.W. ;  and  Ewell 

Road,  Surbiton,  Surrey, 

1862.  June  18.  Dobson,  George  Clarisse,  M.Inst.C.E.     Holyhead  Harbour, 
1864.  Apr.  20.  Dodgson,  Henry,  M.D.,  F.R.A.S.      Cochermouth,  Cumber- 
land, , 

1863.  Nov.  18.  Doncaster,  Daniel,  Jun.    Green  Batik,  Victoria  Road,  Broom- 

hall  Park;  Sheffield. 
1866.  Apr.  18.  Dymond,  Edward  Ernest.      OaJclands,  Aspley  Guise,  Wo- 

bum,  Beds, 
1860.  May     7.*Dymond,  William  Philip.     Falmouth, 

1857.  Mar.  24.*Eaton,  Henry  Storks,  M.A.     Bridy  Lodge,  Chepstow  Road, 

Croydon  ;  and  25  Great  George  Street,  S.W. 

1850.  May     7.  Ebury,  Lord.     107  Park  Street,  Grosvenor  Square,  W. 

1864.  Feb.  17.»Eccles,  John  WiUiam.     9  Old  Square,  Lincoln's  Inn,  W.C. 

1870.  June  15.  Ellis,  William  Cuzens.     Army  Medical  Department,  Garri- 

son Hospital,  Portsea,  Hants. 

1851.  Aug.  26.*Ellis,  William  Horton.     HartweU  House,  Exeter. 

1871.  Mar.  15.  Embrey,  George.     George  Street,  Lozells,  Birmingham, 
1873.  Jan,  15.  Esdaill,  James  Kennedy,   B.A.      Saint  Hill  Place,  East 

Grinstead,  Sussex, 
1866.  Mar.  21.  Evans,    Franklen   George,   M.R.C.S.E.      Tynant,  Radyr, 

Cardiff, 
1871.  Jan.  18.  Eyre,  Rev.  William  Leigh  Williamson.     NorthcJiurch,  Great 

Berkhampstead, 

1873.  Jan.  15.  Falkner,  Rev.  Thomas  Felton,  B.A.     St,  Thomas's  College, 

Colombo. 


1860.  Jan.  18.  Falls,  William  Stewart,  M.D.     BoumetMuth,  Hants. 
1868.  Feb.  19.  Feeting,  A.  Morton,  Deputy  Paymaster,  Control  Staflf.     1 

Cliftcn  Villas,  MontenotiCy  Corl\ 
1866.  Apr.  18.  Reld,  Edmund.     High  Wickham,  Hastings. 
1865.  Feb.  15.  Field,  Bogers,  B.A.,  Assoc.lnst.C.E.     5  Cannon  Bow,  West- 

minster,  8.W. 
1850.  May    7.  Fletcher,  Isaac,  M.P.,  F.R.8.,  F.R.A.S.,  F.G.S.    Tarn  Bank, 

CarlisU. 
1854.  Mar.  28.  Forbes,  Arthur.     Cxdloden  House,  Inverness,  N,B, 

1863.  Jan.  21.  Ford,  William  Henry.      Park   Villa,  Merridule,   Wolver^ 

hampUm. 
1862.  June  18.  Foster,  William.     Leconrt,  Petersjield. 
1870.  Jan.  19.  Fox,  Cornelius  Benjamin,  M.D.,  M.B.C.P.     Penquite  Lodge, 

Scarborough. 

1865.  Feb.  15.  Gallwey,  lieut.  F.,  R.A.     Imlia, 

1864.  June  15.  Gassiot,  John  P.,  D.C.L.,  F.II.S.,  F.C.8.     77  Marl  Lane, 

E.C. ;  and  Clapham  Common,  8.W. 

1864.  Feb.  17.*Gaster,  Frederic.     Meteorological  Office,  116  Victoria  Street^ 

S.W. ;  and  Laurel  Villa,  Acre  Lane,  West  Brixton,  8.W. 

1866.  Apr.  18.  Gibson,  Charles  Mends.     Windennere  House,  Torquay. 

1870.  Nov.  16.  Gilbert,  Joseph  flenry,  Ph.D.,  F.R.S.,  F.C.S.     Harpenden, 

St.  Albans. 
1850.  Apr.    3.*Glaisher,  James,  F.R.S.,  F.R. A.S.,  F.R-M.S.,  Superintendent 

of  the  Magnetic  and  Meteorological  Department,  Boyal 
Observatory,  Greenwich.  1  Dartmouth  Place,  Blackheath, 
8.E.     (Secrbtart.) 

1865.  Nov.  15,  Gledhill,  Joseph,  F.G.S.     Bermerside  Observatory,  Halifax. 

1850.  May     7.  Graham,  John.     Prebend  Bow,  Darlington,  Durham. 

1851.  Mar.  11.  Greaves,   Charles,  M.Inst.C.E.     East  London  Waterworks, 

Old  Ford,  Bow,  E. 

1867.  Nov.  20.  Griffith,  Rev.  Charles  H.,  M.A.     The  Rectory,  StrathfieU 

Turgiss,  WinchfieJd,  Hants. 

1871.  Feb.  15.  Hall,  John  James.     17  Bosemont  Villas,  Richmond  HiU, 

Surrey. 

1862.  Mar.  19.  Hammond,  Arthur  Oldfield.     Lloyds,  E.C. ;  and  St.  Mary's 

Lodge,  Blackheath,  S.E. 

1866.  Apr.  18.  Harding,  James  Staughton.     Meteorological  Office,  116  Vic- 

toria Street,  S.W. 

1867.  Nov.  20.  Harris,  WiUiam  John,  M.R.C.S.E.,  L.S.A.     13  Marine  Pa- 

rade, Worthing,  Sussex. 
1866.  Feb.  21.  Harrison,  William  Frederick.  Bartro)yps,Weybridge,  Surrey. 
1856.  Jan.  22.  Hawksley,   Thomas,   M.In8t.C.E.     30  Great  George  Strut, 

Westminster,  S.W. 
1856.  Jan.  22.*Heath,  Richard  Ford,  B.A.,  L.C.P.,  F.R.A.S.      Totteridge 

Park,  Herts. 
1864.  Nov.  16.  Henriques,  A.     67  Upper  Berkeley  Street,  W. 

1863.  June  17.  Heriug,    William,    M.D.      5    Wimpole   Street,    Cavendish 

Square,  W. 
1862.  June  18.  Heywood,  James,  F.R.S.,  F.G.S.,  F.S.A.     26  Kensington  Pa- 
lace Gardens,  W. ;  mvl  Ailiena:um  Club,  Pall  Mall,  S.W. 
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1804.  Nov.  16.  Hicks,  James.     8  Hatton  Garden,  E.G. 

1850.  May    7.*Hippi8ley,  John,  F.R.8.,  F.R.A.8.     8t<yneaston,  Bath, 

1868.  Nov.  18.*Hob8on,  Arthur  S.,  F.C.S.      3  Upper  Heathfield  Terrace, 

Tumham  Green,  W. 

1872.  Nov.  20.*Hodgson,  Honry  Tylston.     Harpenden,  St.  Albans. 

1863.  Jan.  21.  Hollond,  Robert.     Stanmore  HaU,  Great  Stanmore,  Middle- 
sex, N.W. 

1867.  June  19.*B[olmes,  Robert  Langley.     Marsh  Gibbon  Rectory,  Bicester. 
1850.  May     7.  Hoskins,  Samuel  Elliott,  M.D.,  F.R.S.,  F.R.C.P.     Guernsey. 

1869.  Nov.  17.*Hud8on,  Henry,  M.D.     Glenville,  Fennoy,  Co.  Cork. 

1872.  Nov.  20.  Hughes,  William  Cumberland.     Saint  Bees,  Cumberland. 

1873.  Jan.  15.  Humber,   William,   Assoc.Inst.C.E.      20  Abingdon  Street, 

Westminster,  S.W. 
1856.  May  27.  Huyshe,  Rev.  John,  M.A.     Clysihydon  Rectory,  CuUompUm, 

Devon. 

1862.  Nov.  19.  Ingelow,  W.  F.     15  a  Hollatid  Street,  Kensington,  W. 
1869.  Feb.  17.  Ingram,  Rev.  Henry  Brown. 

1862.  Mar.  19.  Inwards,  Richard,  F.R.A.S.    20 Bartholomew  Villas,  Kentish 

Town,  N.W. 

1872.  Nov.  20.  Jardine,  John  Lee.     Capel,' Surrey. 

1850.  May     7.  Jeans,  James  William,  M.R.C.8.,  F.R.A.S.     Grantham,  Lin- 

colnshire. 

1869.  Nov.  17.  Jervis,  Commander  J.  J.  W.,  R.N. 

1862.  Mar.  19.  Johnson,  Edward  Daniel,  F.R.A.S,     9  Wilmington  Square, 

W.C. 
1861.  Jan.  16.»Johnson,  Henry,  F.R.A.S.     39  Crutched  Friars,  E.C. 

1873.  Jan.  15.  Johnson,  John.     Larches  Cottage,  Wigan  Lane,  Wigan. 

1850.  Apr.     4.* Johnson,  William,  F.R.A.S.     North  Bar,  Banbury. 

1863.  Mar.  18.  Jones,  Samuel  XJrwick.     4  Upper  Parade,  Leamington. 

1870.  Apr.  20.  Kains-Jackson,  Henry.     60  Marh  Lane,  E.C. 

1864.  Jan.  20.  Eaerzkowski,  Charles  Ferdinand  de,  Assoc.Inst.C.E.     103 

Cannon  Street,  E.C. 
1864.  June  15.*Kingsbury, William  Joseph,  M.Inst.C.E.  1  Blandford  Square, 

Regenfs  Park,  N.W. 

1851.  Nov.  25.*Knapping,  Dale.     Suttons,  South  Shoeburyness. 

'  1869.  Feb.  1 7.  Lancaster,  William  James.     Golmore  Row,  Birmingham. 

1868.  Nov.  18.  Langton,  Charles  Augustus,  M.A.     Sandfield  House,  BirJc- 

dale  Pari;  Southport. 
1864.  June  15.*Lawe8,   John   Rennet,   F.R.S.      Rothamstead,  St.  Albans, 

Herts. 
1873.  Jan.  15.  Ley,   Rev.   William  Clement,  M.A.      Breinton   Vicarage, 

Hereford. 
1864.  June  15.  livesay,  John  Gillett,  Assoc.Inst.C.E.      Cromarty  House, 

Ventnor,  Isle  of  Wight. 
1868.  Nov.  18.  Loewy,  Benjamin,  r.R.A.S.     6  HiUdrop  Crescent,  Holloway, 

N. 
1850.  May     7.*Lowe,  Capt.  Arthur  S.  H.,  F.R.A.S.    Highfidd  Hofise,  Not^ 

tingham. 


1860.  Apr,     3*Lowe,  Edward   Joseph,  F.R.8.,  r.RA.S.,  F.L.S.,  F.G.S., 

F*Z.S.     Highfield  House,  Nottingham. 

1862.  Mar.  19.  M*aean,  John  Robinson,  F.R.S.,  M.Inst.C.E.,  F.R.A.S.     23 

Great  George  Street,  S.W. 

1865.  Apr.  19.  Mackenzie,  J,  Ingleby,  M.B.     Belgrave  House,  Stdmouth. 

1869.  Feb,  17.  Mackenzie,  William.     10  Montpelier  Street,  Brighton, 

1862.  June  18.  Mackereth,   Thomas,   F.R.A.S.      The  Observatory/,   Ecdes, 

Manchester, 

1860.  Mar,  16.  M'^Landsborough,  John,  M.Inst.C.E.,  F.G.S.       \b  New  Ex- 
change, Bradford ;  and  Victoria  Park,  Shipley,  Leeds, 

1850.  May     7.'  M'Laren,  John.     Cardington,  Bedford. 

1867.  Not.  20.  Mann,  James.     Ihe  Ferns,  Green  Lanes,  Stohe  Newington,  N. 

1867.  Mar.  20.  Mann,  Robert  James,  M.D.,  F.R.A.S.,  F.R.G.S.     5  Kings- 

down  Villas,  Wandsworth  Common,  S.W. 
1873.  Jan.  16.  Marriott,  Frederick  J.     Perry  Hill,  Sydenham,  Kent,  8.E. 

1870.  Apr.  20.  Marriott,  William.      30  Great  George  Street,   Westminster, 

S.W.     (Assistant  Secrktabt.) 
1870.  Nov.  16.  Marten,  Clmrles  Rous,  Director  of  Observatory.    Martendale, 

Southland,  New  Zealand. 
1869.  June  16.  Martin,  James.     68  Arundel  Square,  Bamshnry,  N. 

1869.  June  16.  Martin,  John  M.     Lower  Musgrave  House,  Exeter. 

1866.  June  20.  May,  Rev,  Edward  John,  D.D.     Bilborough  Rectory  House, 

Nottingham. 

1868.  Apr.  15.  Meldrum,  Charles,  M.A.,  F.R.A.S.     The  Observatory,  Mau- 

ritius, 

1863.  Jan.  21.*Melhui8h,  Arthur  James,  F.R.A.S.     12  Tork-  Place,  PorU 

man  Square,  W. 
1866.  Apr.  18.  Mercer,  John,  Jun.     Great  Harwood,  BlacJcburn,  Lancashire, 
1872.  Nov.  20.  Merrifield,  John,  Ph.D.,  F.R.A.S.     Navigation  School,  Gas- 

coyne  Place,  Plymouth. 

1870.  Feb.  16.  Miller,  Samuel  Henry,  F.R.A.S.     8  Victoria  Road,  Wis- 

bech, 
1866.  Mar.  21.*Moi^n,  Thomas  H. 
1865.  Feb.  16.  Moser,  Frederick.     Carbery,  Christchurch,  Hants. 

1869.  Nov.  17.  Murray,  James.     1  Royal  Exchange,  E.C. 

1868.  Mar.  29.  Mylne,RobertWiUiam,F.R.S.,F.a.S.,F.S.A.    21  Whitehall 

Place,  S.W. 

1864.  June  15.  Nfish,  William  Carpenter.      Royal  Observatory,  Greenwich ; 

and  6  Morden  Terrace,  Leunsham  Road,  Greenwich,  S.E. 
1864.  June  16.*Neate,  Charles,  M.Inst.C.E.      35  a    Great    George  Street, 

Westminster,  S.W. 
1855.  Nov.  27.  Negretti,  Henry  A.  L.     Holbom  Viaduct,  E.C. 
1872.  Nov.  20.  Nelson,  Richard  J.     Kent  Terrace,  Kendal,  Westmoreland. 
1887.  Apr.  17.  Newnham,  Rev.  Philip  Hankinson,  M.A.     Frome  Vauchurch 

Rectory,  Dorchester. 
1872.  Feb.  21.  Newton,  Frederick.     3  Fleet  Street,  E.C. 
1868.  Jan.  20.*Nichol8on,  Sir  Charles,  Bart.,  LL.D.     26  Devonshire  Place, 

Portland  Place,  W, 

1870.  Feb.  16.*North,  Alfred,  F.R.G.S.     23  Lansdoivne  Crescent,  Notting 

Hia,  W. 
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1862.  Mar.  19.  Orde,  Sir  John  Powlett»  Eart.     Kilmory^  Lochgilphead ;  and 

North  UlSt,  N.B, 

1868.  Apr.  15.  Orton,  Rev.  William  Previt^,  M.A.     Brassington  Vicarage^ 

Wirksworih,  Derby$hire. 

1864.  Apr.  20.  Pain,  Walter  E.     Sidney  Street,  Cambridge. 

1854.  Nov.  28.  Paine,  William  Henry,  M.D.     CorbeU  House,  Stroud,  OUm- 

eestershire, 

1864.  June  15.  Parkes,  William,  M.Inst.C.E.  23  AUngdon  Street,  West- 
minster, S.W. 

1866.  June  20.  PastoreUi,  F.     208  Pi^cadiUy,  W. 

1854.  Nov.  28.  Pearson,  Charles  B.  N.    Knebworth,  Herts.  * 

1850.  June    4.*Perigal,   Henry,   F.ILA.S.,   F.R.M.S.     9  North  Orescent, 

Bedford  Square,  W.     (Treasurer.) 

1869.  Apr.  21.*Perry,  Rev.  Stephen  J.,  M.A.,  F.R.A.8.     SUmyhurst  CoUege, 

Blackburn. 

1863.  June  17.*Pigott,  George  Granado  Graham  Foster,  F.R.A.S.     Manor 

House,  Abingt&n  Pigotfs,  Cambridgeshire. 
1862.  Mar.  19.  Preece,  William  H.,  M.ln8t.C.K      Grosvenor  House,  Oros- 

venor  Square,  Southampton. 

1864.  June  15.  Preston,  Rev.  Thomas  Arthur,  M.A.     Marlborough  CoUege, 

Wilts. 
1860.  May    7.  Prince,  Charles  Leeson,  M.R.C.S.,  F.R.A.».     The  Observa- 
tory, Crowborough  Beacon,  Tunbridge  Wells. 

1855.  Nov.  27.  Redford,  Rev.  Francis,  M.A.,  F.R.8.E.     The  Rectory,  Sil- 

loth,  Cumberland. 
1850.  Aug.    7.*Reynold8,    William,   M.D.      The   Cloisters,  St,  MichaeVs 

Hamlet,  Liverpool. 
1858.  Nov.  17.*Rock,  James,  F.S.A.     Domons,  Norihiam,  Sumcx. 
1871.  Feh.  15.  Rowley,  Edwin.     128  St.  James's  Street,  Brighton. 
1868.  Nov.  18.  Russell,  The  Hon.  Francis  A.  Rollo.    Pembroke  Lodge,  Bich- 

Tnond,  S.W. 

1867.  Nov.  20.  Salmon,  William,  R.N.     Meteorological  Office,  116  Victoria 

Street,  S.W. 
1862.  Mar.  19.*Saunders,  W.  Wilson,  F.R.S.,  F.L.S.     Lloyds,  E.C. ;   and 

Hill  Field,  Meigaie. 

1870.  Nov.  16.  Sawyer,  Frederick  Ernest.     55  Buckingham  Place,  Brighton. 

1871.  Mar.  15.  Scott,  Robert  H.,  M.A.,  F.R.S.,  F.G.8.,  Director  of  the 

Meteorological  Office.     116  Victoria  Street,  S.W. ;   and 

36  Onslow  Square,  S.W.     (Vice-Presidbnt.) 
1867.  Mar.  20.*Secretary  of  the  Royal  Artillery  Institution.    Woolwich,  S.E. 
1867.  Jan.  16.  Segrave,  Henry  E.     21  Dorset  Square,  N.W. 
1850.  May    7.  Shellabear,  Samuel.    Holkham,  Norfolk. 
1862.  June  18.  Shuter,  James  L.,  F.R.A.S.,  F.R.M.S.    33  Farringdon  Street, 

E.C. 
1862.  Mar.  19.»Saver,  Rev.  Frederick,  M.A.,  F.R.A.S.,  F.G.S.,  F.R.G.S. 

Rectory,  Norton-in-Hales,  Market  Drayton,  Salop. 
1860.  June    6.*Silver,  Stephen  William,  F.KG.S.     Norwood  Lodge,  Crown 

Lane,  Streatham,  S. ;  and  3^4  Bishopsgate  Street  Within, 

E.C.     (Trustee.) 


1863.  Jan.  21.  Simmonds,  George  Harvey.     Board  of  Trade,    ]VhiUhaU 

Gardens,  8.W. 
1862.  Mar.  19.*Simins,  James,  F.R.A.S.     138  Fl^et  Street,  E.G. 
1870.  Apr.  20.  Simpson,  James,  Assoc.Inst.CE.     29  Oreat  George  Street, 

Westminster,  S.W. 
1862.  Jan.  15.  Sladen,  J.     Royal  ArtUlery  Institution,  Woolwich,  S.E. 
1850.  Apr.     3.*Slatter,  Rev.   John,  M.A.,   F.ll.A.S.      Streatley  Vicarage, 

Reading, 

1855.  Nov.  27.  Smelt,  Rev.  Maurice  Allen,  M.A.,  F.R.A.S.     Ueiith  Lodge, 

Cheltenham, 

1862.  Mar.  19.  Smith,  BasQ  Woodd,  F.R.A.S.     Branch  Hill  Lodge,  Hamp- 

stead  Heath,  N.W. 

1863.  Jan.  21.  Smjrth,  John,  Jun.,  M.A.     Milltown,  Banbridge,  Ireland, 

1856.  Mar.  2o.*Smyth,  Warrington  W.,  M.A.  F.R.S.,  F.G.S.,  Lecturer  on 

Mining  and  Mineralogy  at  the  Royal  School  of  Mines, 

and  Inspector  of  the  Mineral  Property  of  the  Crown. 

Jermyn  Street ;  and  92  Inverness  Terrace,  W. 
1850.  Oct.     8.  Smythe,  William  James,  Major-Gen.  R.A.,  F.R.S.,  F.R.G.8. 

Aihena^im  Club,  Pall  MaV,  S.W. 
1853.  Nov.  22.»Sopwith,  Thomas,  M. A.,  F.R.S.,M.In8t.C.E.,F.G.S.,F.R.M.S. 

103  Victoria  Street,  Westminster,  S.W. ;  and  AUenheads, 

Haydon  Bridge,  Northumberland, 
1866.  Apr.  18.  SouthaU,  Henry.     Ross,  Herefo^'d, 
1863.  June  17.*Sowerby,  William.     Royal  Botanic  Gardens,  Regenfs  Park, 

N.W. 

1855.  Nov.  27.*Stedman,  Robert  Savignac,  M.R.C.S.,  F.R.M.S.  Shambrooh, 

Bedford, 

1868.  June  17.*Stewa]ni,  Rev.  Charles  John,     Somerleyton  Rectory,  Lowes^ 

toft. 
1862.  June  18.  Stewart,  Balfour,  M.A.,  LL.D.,  F.R.S.,  F.R.A.S.      Owens 

College,  Manchester, 

1862.  Mar.  19.»Stewart,  W.,  M.D.     37  SouthwicTc  Street,  Hyde  Parh,  W. 
1866.  Mar.  21.  Stow,  llev.  Fenwick  William,  M.A.    Harpenden,  St,  Albans, 

Herts, 

1865.  Nov.  15.  Strachan,  Richard.     Meteorological  Office,  116  Victoria  Street, 

S.W. ;  and  11  Off  or  d  Road,  Bamsbury,  N. 

1863.  June  17.  Strange,   Alexander,   lieut.-Col.  H.M.I.   Army  (retired), 

F.R.S.,  F.R.A.S.,  F.R.G.S.     India  Stores,  Belvidere  Road, 

Lambeth,  S.E. ;  and  41  Brompton  Crescent,  S.W.  (Foreign 

Sbcretart.) 
1850.  June    4.*Swann,  Rev.  Samuel  Kirke,  M.A.,  F.R.A.S.     Gedling,  Not^ 

tingham, 
1870.  Mar.  16,  Swete,  Horace,  M.D.     6  Clarence  Terrace,  Leamington, 
1870.  Jan.  19.  Sykes,  Edwin  John.     Devonshire  Hospital,  Buxton, 
1850.  May     7.*Symonds,  Frederick,  M.R.C.S.,  F.R.M.S.    35  Beaumont  Street, 

Oxford, 

1856.  Mar.  25,  Symons,  George  James,  F.R.B.S.     62  Camden  Square,  N.W. 

(Vice-President.) 

1866.  Nov.  21.  Tabor,  Henry  Samuel.    16  Lansdowne  Road,  Notting  Hill,  W, 

1869.  June  16.  Tarbotton,  Marriott  Ogle,  M.Inst.C.E.,  F.G.S.      Newstead 

Grove,  Nottingham, 
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1860.  Mar.  21.  Tennanfc,  James,  F.G.S.,  F.C.S.,  F.R.M.S.,  F.Z.8.,  F.R.G.8., 

Professor  of  Mineralogy  and  Geology  at  King's  College, 

London.     149  Strand,  W.C. 
1867.  Mar.  20.  Tennant,  Lieut.-Col.  James  Francis,  R.E.,  F.R.S.,  F.R.A.8., 

F.G.S.     India. 
1862.  Nov.  19.  Thrustans,  John.     4  Fair  Vitw  Villas,  Merridahj  Wolver- 

hamjpton. 
1872.  Jan.  17.*Toynbee,  Captain  Henry,  F.R.A.S.,  Marine  Superintendent. 

Meteorological  Office,  116  Victoria  Street,  S.W. ;  and  25 

Inverness  Terrac-e,  W. 

1866.  May  27.  Tripe,  John  W.,  M.D.,  Medical  Officer  of  Health.     Town 

Hall,  Hackney,  E. ;  and  172  Richmond  Road,  Hackney, 
E.     (President.) 
1864.  Feb.  17.  Trotter,  Clarence  Edward,  Assoc.Inst.C.E.,  F.R.A.S.     Civil 

and  Military  Club,  Regent  Street, 

1867.  Feb.  20.  Tuckwell,  Rev.  W.     The  College  School,  Taunton. 
1850.  June    4.  Tudor,  Edward  Owen,  F.S.A.     80  Portland  Pluce,  W. 
1867.  Apr.  17.  Tupman,  Captain  George  Lyon,  R.M.A.,  F.R.A.S.     Eastney, 

Portsmouth. 

1871.  Mar.  15.  Turner,  John.     217  Great  Colmore  Street,  Birmingham. 

1872.  Nov.  20.  Turner,  Mansfield.     Claremont  Buildings,  Shrewsbury. 

1862.  June  18.  Twigg,   Robert  Harkness,  Assoc.Inst.C.E.     155  Fenchurch 

Street,  E.C. 
1871.  Apr.  19.  Tyrer,  Richard.     Victoria  ViUas,  Mansfield,  Notts. 

1869.  June  16.  Usill,  George  William,  AssocInstCE.       3    Great  Queen 

Street,  Westminster,  S.W. 

1866.  Jan.  17.*Vemey,  Edmund  Hope,  Commander  R.N.,  F.R.A.S.     Clay- 

don  House,  Bucks. 
1850.  May     4.  Vernon,  George  Venables,  F.R.A.S.,  M.A.I.    1  Osborne  Place, 

Old  Trafford,  Manchester. 
1856.  Nov.  25.*Vicary,  William,  F.G.S.,  F.R.M.8.     The  Priory,  Colleton 

Crescent,  Exeter, 

1863.  Jan.  21.  Vivian,  Edward.     Woodfield,  Torquay,  Devon. 

1850.  June    4.  Walker,  Charles  Vincent,  F.R.S.,  F.R.A.S.     Fernside,  Red 

Hill,  Reigate.     (Vice-President.) 

1864.  Feb.  17.  Walker,  Malcolm  M^^Neal,  F.R.A.S.     5  Cecil  Place,  Glasgow, 
1862.  Nov.  19.  Ward,  Colonel  Michael  Foster,  F.R.A.8. 

1869.  June  16.*Waterhou8e,    John,    F.R.S.,   F.R.A.8.,   F.G.8.,   F.R.M.S. 

Halifax,  Yorkshire. 
1850.  May     7.  Weld,  Rev.  Alfred,  B.A.,  F.R.A.S.     St.  Beuno's  College, 

St.  Asaph,  North  Wales, 
1850.  Apr.     3.*Whitbread,  Samuel  Charles,  F.R.S.,  F.R.A.S.     56  Rutland 

Gate,  Knightsbridge,  S.W. ;  ami  Southhill,  Biggleswade. 
1862.  Mar.  19.  Whitehouse,  E.  0.  Wildman,  Assoc.Inst.C.E.     Pilgrim  Lane, 

Hampstead,  N.W. 
1860.  Jan.  18.  Whitfield,  John,  M.Inst.CE.     12  Writer's  Buildings,  DaU 

housie  Square,  Calcutta;  and  Raneegunge,  Bengal,  India. 
1862.  Mar.  19.  Whitley,  Nicholas,  C.E.     Truro, 

1867.  Feb.  20.* Williams,  Sir  Frcdeiick  M.,  Bart.,  M.P.     Goonvrea,  Truro, 
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1872.  Nov.  20.  Wilson,  James  Maurice,  M.A.,  F.K.A.S.     HiUmorton  Road, 

Rugby, 
1870.  Nov.  16.  Wilson,  Thoma.s  Henry.     UarjuwUn,  St,  Albatis, 

1850.  May     7.  Winstanley,  William.      West  Cliff,  Preston. 

1872.  June  19.  Woodd,  Charles  Henry  Lardner,  F.G.S.     Roslyn,  Hamp- 

sUad,  N.W. 

1854.  Jan.  24.  Woodhoiise,   John  Thomas,  M.Inst.C.E.     Oversea!,  Ashby- 

de-la-Zoiich,  Leicester  ;  and  Midland  Road,  Derby, 

1851.  Feb.  11.  Wortham,  Hale,  F.R.A.S.     Royston,  Herts, 

1870.  Apr.  20.  Wright,  Thomas.     20  The  Vale,  Blachheath,  S.E. 
1850.  Not.  12.*Wright,  Thomas  Barber.     Birmi^igham. 

1855.  Nov.  27.  Zambra,  Joseph  Warren.     HoTbor^x  Viaduct,  E.G. 


HONORARY  MEMBERS. 

1870.  Juno  16.  Denza,  Prof.  Francesco.     Director  of  the  Observatory,  Mon- 

cMeri,  Itxdy, 
1862.  June  18.  Dove,  Prof.  Heinrich  Wilhelm.     Berlin, 

1855,  Mar.  27.  Graham,  Major  George.    Registrar-Oeneral  of  Births,  DeatJis, 

and  Marriages,  Somerset  House,  W.C. 

1852.  Mar.  23.  Maury,  M.  F.,  Commodore,  LL.D.,  A.R.A.S.L.     Virginia 

Military  Institute,  Lexington,  Va,,  UJS. 

1850.  May     7.  Phillips,  Charles  Gerrans,  Comm.  R.N. 

1851.  May  27.  Quetelet,  Prof.  A.,  F.R.S.L.,  A.R.A.8.L.     Director  of  the 

Observatory,  Brussels, 

1S62.  June  18.  Reie^ault,  Prof.  Henri  Victor.     Paris, 


It  is  requested  that  notiftc-aiion  of  any  change  of  residence  wiU  be  immediately 

communicated  to  the  Assistant  Secretary, 


Printed  by  Taylor  and  Francis,  Red  Lion  Court,  Fleet  Street. 
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L  Notes  on  the  Meteorology  of  Vancouver  Island,     By  Bobt.  H.  Scott,  F.B.S. 

.   [Bead  June  18, 1873.  j 

Ths  observations  on  which  the  following  notes  are  based  have  been  chiefly 
derived  from  the  Begisters  kept  on  board  H.M.SS.  '  Hecate  *  and  '  Plumper,' 
when  engaged  in  the  Survey  of  the  Western  Coast  of  British  North  America, 
under  the  command  of  Captain,  now  Bear-Admiral  G.  H.  Bichards,  C.B., 
d,aring  the  years  1857  to  1863,  and  from  Begisteiyi  kept  by  Captain  J. 
Trivett,  on  various  voyages. 

The  tract  from  which  the  observations  which  have  been  extracted  have 
been  collected  is  bounded  by  the  parallels  of  8CP  and  52^,  and  stretches  out 
to  seaward  as  fsur  as  the  meridian  of  140^  W,  while  the  coast  trends  in  % 
south-easterly  direction  from  about  180°  W  in  55""  N  to  about  lie""  W  in 
80°  N. 

These  limits,  however,  give  a  very  imperfect  idea  of  the  actual  area  for 
which  a  really  satisfactory  amount  of  information  is  presented  to  us,  and 
which  is  confined  to  the  subsquare  known  to  meteorologists  as  157  c,  ox- 
tending  in  Latitude  from  45°  to  50°  N,  and  in  Longitude  from  120°  to  126°  W, 
These  comparatively  narrow  limits  comprise  the  most  practically  important 
part  of  the  coast,  as  within  them  are  situated  the  Fuca  Straits,  with  the 
harbours  of  Esquimalt  and  Victoria,  and  a  considerable  stretch  of  the  coast 
line  of  the  United  States,  south  of  Cape  Flattery  as  far  as  Capo  Foulweathec. 

Although  we  have,  in  the  Meteorological  Office,  deduced  moan  values 
for  all  the  elements  given  in  the  registers  for  the  whole  region,  I  do  not  con- 
sider it  advisable  to  lay  before  the  Society  the  data  for  any  of  the  other 
subsquares,  except  198  b,  which  lies  along  the  coast  immediately  to  the 
northward  of  157  c,  and  reaches  nearly  to  Sitka.  The  number  of  obser- 
vations for  any  single  element  for  any  month  boars  a  very  low  proportion  to 
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that  available  for  snbsqnare  157  c,  for  which  the  means  have  been  calcu- 
lated in  evezy  month  from  about  250  sets  of  observations.  In  no  other 
•snbsqoare,  except  198  b,  are  there,  except  in  three  single  instances,  all  in 
one  square,  even  as  much  as  one-fifth  of  the  above  number  of  observations 
available. 

It  is  evident  that  such  means  as  have  just  been  mentioned  can  carry  hardly 
any  weight;  and  from  their  frequent  disagreement,  from  the  comparatively 
well-established  means  for  square  157  c,  it  appears  that  the  observations 
were  often  taken  under  exceptional  conditions  of  weather,  and  that  they  can- 
not be  regarded  as  in  any  way  representing  the  normal  meteorology  of  the 
district. 

The  Barometrical  and  Thermometrical  means  have  been  deduced  from  the 
simple  average  of  the  readings  at  4  a.m.,  noon,  and  8  p.m.,  as  was  the  case 
with  the  data  pubHshed  for  Cape  Horn.*  As  regards  the  Temperature,  it 
will  be  remembered  that  the  data  for  this  element  obtained  on  board  ship 
must  necessarily  differ  essentially  from  that  which  would  be  yielded  by  ob- 
servations taken  on  shore,  owing  to  the  impossibility  of  obtaining  an  ex- 
posure for  the  thermometers  in  any  way  fulfilling  the  conditions  required  for 
a  thermometer  screen  on  land. 

The  monthly  march  of  the  Barometer  gives  a  curve  which  is  rather  irregular, 
showing  a  maximum  in  December,  and  two  secondary  maxima  in  April  and 
July.  The  minimum  is  in  March;  and  it  is  only  in  the  three  months  of 
February,  March  and  June  that  the  mean  is  below  80  inches.  The  figures 
do  not  show  much  correspondence  with  those  given  by  Mr.  Buchan  for  the 
two  stations  of  New  Westminster  and  Esquimalt  ;f  but,  as  these  means  do 
not  agree  among  themselves  very  closely,  and  are  given  for  OLiy  two  years 
and  one  year  respectively,  the  deduction  can  only  be  drawn  tLi^i  more  infor- 
mation on  the  subject  of  the  barometrical  pressure  in  the  district  is  very 
desirable.  The  values  given  by  me  at  least  possess  the  merit  of  having  been 
obtained  from  a  considerable  number  of  observations  made  with  verified 
instruments. 

The  means  for  Temperature  exhibit  a  very  regular  curve,  having  its  mini- 
mum 89^8  in  December,  and  its  maximum  59^  in  July.  The  most  interesting 
facts  about  the  extremes  are  that  the  curve  is  remarkably  flat  at  the  epochs 
of  both  maximum  and  minimum;  so  that  it  will  be  seen  that  the  temperature, 
on  the  whole,  resembles  that  of  the  North  of  Ireland,  as  given  by  Mr.  Buchan  ;X 
for,  while  the  annual  mean  for  Vancouver  is  48^  and  the  extreme  monthly 
range  is  20^,  the  corresponding  figures  for  Belfast  are  48^  and  19^. 

At  the  latter  station,  however,  the  coldest  month  is  January,  not  December ; 
and  the  contrast  between  July  and  August  is  0^,  instead  of  only  0^8,  as  in 
subsquare  157  c. 

*  '*  C!ontribation8  as  to  our  knowledge  of  the  Meteorologyjof  Cape  Horn  and  the  West 
Coast  of  South  America."  Published  by  authority  of  the  Meteorological  Committee. 
London:  Stanford,  1871.    Price  2s.  6d, 

t  A.  Buchan  *'  On  the  mean  pressure  of  the  Atmosphere,  &o.'*  Transactions  B.  S. 
Ed.  Vol.  XXV.  p.  610. 

X  •'  Journal  of  the  Scottish  Meteorological  Society.'*    YoL  iii  p.  110. 
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The  curve  of  Sea  Surface  Temperature  is,  in  some  respects,  remarkable. 
It,  u  usual,  reaches  its  extreme  points  about  a  month  later  than  that  of  air 
temperature.  Starting  in  January  8^4  above  the  latter,  it  passes  through  its 
Buninmm  in  February;  intersects  the  air  temperature  curve  about  the  end 
of  April;  in  June  exhibits  its  greatest  negative  divergence  of  4^8,  and 
reaches  its  mftTimnm  in  August,  when,  for  two  months,  the  two  curves 
tlmost  coincide  with  each  other.  It  finally  attains  its  greatest  positive 
dnrergence  of  5^  in  December. 

As  regards  the  notations  of  Weather,  as  two  or  more  entries,  bb  c  q,  often 
appear  at  one  hour,  the  total  number  of  entries  does  not  agree  with  the  total 
number  of  observations.     ''Blue  sky*'  (6)  reaches  a  decided  maximum  in 
Jolj,  vdule  ''  detached  clouds  *'  (c)  are  equally  reported  throughout  the  year, 
and  the  sky  is  more  frequently  entirely  overcast  (o)  in  November  and  March 
than  in  other  months.     The  contrast  in  respect  of  this  observation  between 
March  and  April  is  very  striking.     Mist  (m)  is  at  its  highest  figure  in  Sep- 
tember, but  is  nearly  equally  prevalent  from  July  to  the  end  of  the  year. 
Fog  (f)  is  only  noticed  in  the  autumn  and  winter,  and  is  at  a  strongly  marked 
maiimnm  in  November.     Rain  (r)  is  most  frequent  in  March,  and  least  so 
in  July  and  August.     Thunder  and  lightning  are  rare. 

The  Wind  Observations  for  the  square  bear  unmistakable  evidence  of  their 
having  been,  for  the  main  part,  taken  in  harbour  or  in  land-locked  waters, 
as,  out  of  the  total  number  of  observations,  nearly  one-half  are  calms.  I 
have,  therefore,  deemed  it  unadvisable  to  reproduce  them;  and  I  am  con- 
firmed in  this  course  bv  reference  to  Admiral  Richards,  and  the  other 
Officers  who  were  with  him  on  the  Vancouver  Survey. 

The  data  for  subsquare  193  Z>,  lying  along  the  coast  immediately  to  the 
northward  of  157  c,  are  only  for  the  summer  months,  and  are  comparatively 
8o  scanty,  that  nothing  but  the  extreme  rarity  of  information  from  the  district 
justifies  their  being  printed,  and  any  discussion  of  them  seems  unnecessary. 

In  conclusion,  I  would  only  remark  that  it  is  my  hope  that  this  short  notice 
may  get  into  the  hands  of  some  Captains  sailing  to  the  North  West  Coast  of 
America,  and  may  be  the  means  of  inducing  them  to  commence  observing 
regularly,  so  as  gradually  to  enable  us  to  amass  materials  for  the  entire  district 
referred  to  in  the  first  paragraph,  which  will  permit  us  to  deduce  trustworthy 
means  for  the  various  elements,  and  thereby  to  furnish  an  important  contri- 
bution to  our  knowledge  of  the  Meteorology  of  the  Globe. 
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SAWYXIB THUNDERSTORM  AT  BRIGHTON  ON  OCTOBER  8tH,  1878.  5 

n.  The  Thunderstorm  at  Brighton  on  October  Sth^  1873,  and  its  Ejects.     By 
F.  E.  Sawyer,  F.M.S. 

[Eeceived  November  14,  1873.    Read  November  19, 1873.] 

DusBG  October  7th  the  atmosphere  was  very  disturbed  at  Brighton.  At 
1.20  p.in.  on  that  day  a  violent  rainstorm  came  on,  but  lasted  only  a  few 
minntes,  and  between  1  and  2  p.m.  there  was  a  whirlwind  on  the  Race  Hill, 
wiiieh  caused  considerable  damage  to  a  bam.  The  readings  for  10  p.m.  on 
tbe  7th  were : — ^barometer  (reduced  to  82°  and  at  sea  level),  29*787  in. ; 
dij'bolb,  46^;  wet-bulb,  45^5;  wind  N.W.,  force  2  (sea  scale);  no  cloud. 

On  the  morning  of  the  8th  distant  thunder  was  heard  about  5.15,  and  was 
80on  followed  by  lightning,  and  then  the  storm  came  on .   The  following  descrip- 
tion of  the  storm  has  been  kindly  furnished  to  me  by  Mr.  J.  G.  B.  Marshall,  M.A. 
ind  M.E.,  the  contractor  for  the  new  wall  on  the  Undercliff  Road,  who  was 
on  the  spot  during  the  storm,  when  the  men  were  killed.     He  says :  ''We  had 
been  at  work  on  the  beach  since  four  o*clock;  rain  had  fallen  scarcely,  and 
in  Mg,  fitful  drops.     At  six  o'clock,  as  I  walked  eastward  towards  these  men, 
the  tide  was  very  low.     The  sun  was  shooting  his  rays  over  the  horizon,  and 
over  a  fringe  of  cloud,  which  hung  on  the  waves  ;  the  western  sky  was  dark 
tnd  lurid ;  but  over  the  sun  there  came  suddenly  a  round,  dense,  little  low 
black  cloud,  quite  isolated,  and  near  the  Cliff,  which  is  about  200  feet  high  at 
that  spot.     As  I  admired  this  lovely  morning  dawn,  mstantly  a  ball  of  firo 
dazzled  my  eyes,  as  if  the  sun  had  advanced  within  20  yards,  and  gained 
his  meridian  splendour.     I  knew  it  was  part  of  the  thunderstorm ;  and  it 
seemed  so  near,  that  I  thought  I  would  mark  the  distance  by  counting  the 
time.     I  had  but  half  thought  so,  when,  quicker  than  thought,  the  report 
followed  like  the  distinct  boom  of  a  heavy  gnn,  intensified  a  thousand  times, 
and  the  reverberation  from  the  wall  and  over  the  nppling  sea  was  something 
most  awful.     The  only  traces  that  remained  were  the  two  dead  men  and  the 
shovel,  which  had  the  point  of  the  iron  strap  which  terminated  in  the  wooden 
shaft  fused  or  melted  so  that  it  formed  a  small  round  pellet,  as  would  usually 
happen  with  molten  metal,  thus : — 


The  observations  made  by  me  at  9  a.m.  on  the  8th  were: — barometer, 
29-784  in. ;  dry-bnlb,  46^6 ;  wet-bulb,  44^6 ;  wind  NN W ;  force  (sea  scale), 
2 ;  cbud,  2 ;  rain  in  last  24  hours  0*06  in. 

The  workmen  on  the  Chain  Pier  state  that  there  appeared  to  be  two 
masses  of  thunder  cloud,  one  in  NW,  and  the  other  in  SE,  and  the  discharge 
took  place  between  the  two.  The  destructive  flash  passed,  so  they  say,  from 
the  Albion  Hotel  to  the  Chaua  Pier  Head  (where  they  were  at  work),  causing 
a  sulphurous  smell,  and  then  went  towards  the  beach  at  Kemp  Town,  where 
the  men  were  killed. 

It  has  been  stated  in  the  newspapers  that  *'  the  lightning  is  said  to  have 
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hurled  up  the  shingle  on  the  beach  like  a  whirlwind;'*  but  Mr.  Marshall  in- 
forms me  that  the  stones  were  not  thrown  about. 

The  two  men  who  were  struck  were  named  William  Albert  Woolmer  and 
Edward  Bridges.     Bridges  was  killed  instantaneously :  but  Woolmer  turned 
his  eyes  and  moved  his  mouth ;  and  his  hair,  shirt-collar,  and  a  handkerchief* 
on  his  shoulder  were  on  fire  when  one  of  the  labourers  went  up  to  him. 

This  destructive  flash  occurred  at  6.10  a.m.  The  foreman,  who  was 
standing  about  10  or  12  yards  away  from  the  two  men,  was  knocked  down 
by  the  flash ;  he  stated  at  the  inquest  that  it  seemed  like  a  thousand  tons 
weight  on  his  shoulders,  pressing  him  down.  Both  of  the  men  killed  had 
shovels  in  their  hands. 

The  storm  appears  to  have  been  quite  local,  as  the  Meteorological  Office 
only  reported  thunderstorms  in  Scotland  on  that  morning.  I  have  received, 
through  the  kindness  of  W.  J.  Harris,  Esq.,  F.M.S.,  Worthing;  G.  L.  Prince, 
Esq.,  F.B.A.S.,  Crowborough  Beacon  Observatory;  Miss  W.  L.  Hall,  East- 
bourne; and  Alex.  E.  Murray,  Esq.,  F.M.S.,  Hastings,  notes  on  the  storm 
of  that  day. 

At  Worthing  the  ''early  morning  was  very  hright.  After  5  a.m.  thunder 
was  heard,  and  at  6.8  a.m.  a  very  heavy,  prolonged  roll,  lasting  from  one-and- 
a-half  to  two  minutes;  heavy  rain- fall  succeeded  this;  wind  from  NW,  veering 
to  NE  by  7  a.m. ;  fresh  breeze  from  SE  at  9  a.m."  From  Crowborough  Mr. 
Prince  writes: — "Your  storm  was  a  very  local  one,  as  the  whole  aflifiir  was 
visible  from  this  Observatory.  A  large  mass  of  cumulo-stratus  cloud  came 
to  you  from  WSW,  and  was  somewhat  opposed,  apparently,  by  a  current 
from  nearly  due  S.  This  mass  of  cloud  lingered — in  fact,  remained  stationary 
— ^for  some  time  over  Brighton.  The  lightning  was  very  vivid  and  thunder 
very  loud,  even  at  this  distance.*' 

At  Eastbourne  "  there  were  three  very  violent  claps  of  thunder  on  that 
morning  between  6  and  7,  and  two  flashes  of  lightning,  but  it  passed  in- 
stantly.*' 

At  Hastings,  "between  7  and  7.20  a.m.,  heavy  thunder,  apparently  to 
southward."  The  Bulletin  International  of  the  Paris  Observatory  for  the  8th 
says :  "  Gris  Nez,  le  8,  a  7h.  80  matin ;  orage  dans  TOuest,  venant  rapidement 
— tonnerre.'* 

It  is  evident,  therefore,  that  the  storm  travelled  from  west  to  east,  and 
must  have  gone  out  to  sea  soon  after  passing  Brighton,  as  it  passed  to  the 
south  of  Hastings;  and  thunder  only  was  heard  to  the  west  of  Gris  Nez. 
The  area  of  the  storm  was  not  great,  as  the  distance  from  Worthing  to 
Gris  Nez  is  only  86  miles.  The  course  of  the  storm  was  unusual ;  following 
the  coast  line,  instead  of  being  attracted  by  the  hills,  and  going  up  one  of  the 
river  beds,  as  storms  in  this  county  generally  do.  It  is  possible  that  this 
unusual  path  was  caused  by  the  vnnd  blowing  from  N  W  (as  Mr.  Harris  states) 
and  then  being  turned  into  W  by  the  southerly  current,  which  Mr.  Prince 
observed,  driving  the  storm  along  the  coast.  Severe  thunderstorms  do  not 
often  occur  at  Brighton.    It  has  been  observed  that  storms  coming  up  from 
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n  towards  the  town  either  go  bodily,  or  else  split  up  and  go  to  t 
[t  rirer  beds,  namely,  those  of  the  Oase  and  Adur. 
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In  order  to  show  the  frequency  of  electrical  dlstnrbanees  in  this  coonty,  and 
that  such  occarrence  in  the  month  of  October  is  nsnal,  I  have  compiled  a 
Table  somewhat  similar  to  those  given  by  Mr.  Scott  in  his  Paper  read  on 
March  20th,  1872. 

The  Table  shows  the  total  number  of  times  electrical  phenomena,  including 
thunderstorms  or  lightning  or  thunder,  were  recorded  by  any  observer  in  the 
county  of  Sussex  since  1851,  the  information  being  gathered  from  every 
available  source. 

From  this  it  will  be  seen  that  in  24  years  only  4  Octobers  have  passed  by 
without  electrical  disturbance.  The  frequency  in  each  month  of  1872  was 
very  remarkable. 

The  discussion  on  this  Paper  will  be  found  at  p.  86. 


m.  Some  of  the  Considerations  suggested  by  the  Depresdom  which  passed  over 
the  British  Islands  during  September^  1878.     By  F.  Gasteb,  F.M.S. 

[Beceived  November  19.    Bead  November  19, 1873.] 

The  very  brief  paper  which  I  venture  to  submit  to  the  consideration  of  tiie 
Fellows,  is  entitled  '*  Some  of  the  Considerations  suggested  by  the  De- 
pressions which  passed  over  the  British  Islands  during  September,  1878  ;*' 
but  I  regret  to  say  that  want  of  time  will  prevent  my  entering  now  into  more 
than  one  '<  consideration,*'  which  will  be  deemed,  I  trust,  of  sufficient  import- 
ance to  occupy  their  time  for  a  few  minutes. 

When  the  month  of  September  commenced,  the  central  area  of  a  consider- 
able depression  was  lying  over  the  north  of  the  British  Isles,  producing  light 
S.W.  breezes  over  the  greater  part  of  Western  Europe,  rather  fresh  S.E. 
winds  in  Denmark  and  Norway,  with  hght  E.  breezes  in  the  extreme  N.  of 
our  Islands.  The  centre  now  moved  slowly  in  an  E.  or  E.S.E.  direction, 
reaching  the  eastern  parts  of  the  North  Sea  by  the  drd,  but  not  advancing 
actually  over  Denmark  until  the  5th.  At  this  time  the  depression  became 
deeper,  as  was  shown  by  a  fall  of  the  mercury  at  or  near  its  centre,  accom- 
panied by  a  continued  rise  at  our  western  stations.  The  increase  of  pressure 
in  the  rear  of  the  centre  was  brisk,  the  wind  in  our  Islands  veered  to  N.W. 
or  N.,  and  a  marked  fall  of  temperature  took  place. 

By  8  a.m.  on  the  6th,  however,  the  mercury  had  begun  to  fall  on  all  our 
own  and  the  N.  French  coasts;  the  N.  winds  (which  had  blown  with  tho 
force  of  a  fresh  gale  over  the  North  Sea  during  the  5th)  moderated ;  tem- 
perature showed  signs  of  rising  in  tho  S.  of  France,  and  by  8  a.m.  on 
the  7th,  the  centre  of  the  disturbance  had  returned  W.N.W.  towards  tho 
N.  of  Scotland. 

At  8  a.m.  on  the  8th,  the  centre  lay  not  very  far  to  the  N.E .  of  Aberdeen, 
and  was  undergoing  the  process  of  being  **  filled  up ;"  so  that  the  winds  on 
our  coasts,  as  they  backed  towards  W.,  foil  light.     Thus  closed  tho  first  series 
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of  changes  into  which  the  weather  of  Septemher  appears  to  be  naturally 
diiided.    Then  came  a  new  feature. 

Before  the  region  of  low  pressure  just  noted  was  finally  dispersed,  it 
triTelled  somewhat  suddenly  in  an  E.  direction,  disappearing  over  the  S.  of 
Komy  between  the  8th  and  9th.  The  S.  stations  had  felt  in  addition  to 
the  above  a  comphcation,  caused  by  a  smaller  and  shallow  depression  which 
erossed  the  country  rather  quickly  from  W.  to  E.,  bringing  with  it  rather 
fresh  S.W.  to  N.W.  breezes,  and  a  great  deal  of  rain. 

Dnring  the  next  three  days,  a  new  large  disturbance  passed  over  from 
W.S.W.  to  E.N.E.,  its  centre  being  over  Scotland  on  the  morning  of  the 
10th;  and,  after  pausing  there  for  a  few  hours,  reached  the  S.W.  coast  of 
Norway  on  the  following  morning — at  which  time  it  had  become  much  deeper. 
As  it  passed,  two  more  of  the  smaller  depressions  crossed  over  our  S.  coun- 
ties, one  late  on  the  9th,  the  other  early  on  the  11th,  neither  of  which  was 
so  elearly  marked  as  that  noticed  on  the  7th ;  but  they  brought  vdth  them 
distinct  cyclonic  shifts  of  the  wind,  and  much  rain. 

After  an  interruption,  lasting  for  a  day  or  two — during  which  time  an  arm 
of  comparatively  high  pressure  extended  from  Germany  over  the  S.  parts  of 
the  North  Sea  to  the  E.  of  England,  accompanied  by  dry  but  foggy  weather 
—the  passage  of  large  disturbances  over  us  was  resumed. 

Between  the  18th  and  16th  we  were  under  the  influence  of  a  cyclonic 
system  whose  central  area  was  very  large,  and  consisted  apparently  of  the 
onion  of  two  smaller  disturbances.  This,  after  changing  its  position  some- 
what irregularly  at  first,  passed  away  in  an  E.  direction.  Its  rains  were  felt 
everywhere,  and  its  winds  were  of  medium  strength  on  our  coasts,  though 
they  rose  to  a  gale  in  Denmark  on  the  16th. 

Between  this  time  (16th)  and  the  21st  two  more  well-defined  depressions 
passed  to  the  E.,  the  track  of  their  centres  lying  to  the  N.  of  the  Scotch  coast. 
With  both  of  them  the  S.  winds  were  slight,  when  compared  with  the  W. 
winds  prevailing  on  their  S.  sides,  and  the  N.W.  breezes  in  their  rear ;  and 
in  both  cases,  also,  the  winds  produced  in  Norway  were  for  more  violent  than 
those  felt  over  the  United  Kingdom. 

This  closed  the  second  series  of  changes  felt  during  the  month ;  and  was 
followed  by  two  anti-cyclones — which  also  travelled  from  W.  to  E. — under 
whose  influence  we  continued,  almost  entirely,  until  the  close  of  the 
month.  The  short  interval  between  them  sufficed  for  the  production  of  a 
deep  depression,  which  passed  rapidly  to  the  N.E.,  along  the  western  borders 
of  the  first  area  of  high  pressure  soon  after  it  reached  tlie  E.  shores  of  the 
German  Ocean,  and  gave  us  strong  S.W.  breezes  or  gales  along  our  W. 
coasts. 

Here,  then,  we  have  three  distinct  periods  of  weather  changes. 

1.  From  1st  to  8th,  during  which  we  lay  under  the  influence  of  one  de- 
pression, whose  centre  was  chiefly  to  the  E.  of  us. 

2.  A  period  (8th  to  21st)  marked  by  the  passage  of  depressions  over  us 
travelling  from  W.  or  W.S.W.  towards  the  E. 
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8.  An  anti-cyclone  period,  lasting  till  the  80th,  and  during  which  we  felt  the 
peculiarities  usually  noticed  during  the  prevalence  of  such  influence. 

Now,  of  the  many  things  which  strike  us  respecting  the  depressions,  the 
first  seems  to  he  that  during  nearly  the  whole  of  the  month— notably  until 
the  21st— -pressure  was,  on  the  whole,  highest  in  the  extreme  8,  of  Europe^ 
and  the  course  of  the  depressions  was  then  from  W.  to  E.  In  other  words, 
if  we  look  firom  the  region  of  highest  to  that  of  lowest  pressure,  the  depres- 
sions passing  between  them  did  so  from  left  to  right.  Let  us  consider 
what  happened  when  the  conditions  were  altered.  On  the  26th  the  first  anti- 
cyclone had  reached  the  eastern  shores  of  the  North  Sea  and  become  merged 
in  the  generally  high  reading  over  N.  Germany  and  the  Baltic — whereupon 
the  depression  which  showed  itself  on  our  W.  coasts,  travelled  N.£.,  thus 
following  the  same  rule. 

Now,  with  regard  to  the  depression  which  prevailed  during  the  first  few 
days  of  the  month  one  can  speak  with  less  certainty ;  for  the  cyclonic  cir- 
culation round  it  was  so  extensive  and  observations  firom  the  extreme  N.  of 
Europe  are  so  scanty,  that  we  can  arrive  only  approximately  at  the  changes 
which  occurred.  But  one  thing  is  certain,  viz.  that  it  was  not  until  the  Tth, 
when  pressure  in  Northern  Europe  gave  way  entirely,  that  the  centre  moved 
away  permanently  to  the  E.,  followed  by  the  other  ones  we  have  mentioned. 

I  may  perhaps  be  permitted  to  cite  one  more  case — chosen  purposely  from 
another  month«— which  goes  a  long  way  to  confirm  the  view  given  above. 

On  Nov.  14-16,  1872,  pressure  was  considerably  higher  over  our  N.  and 
N.W.  coasts  than  it  was  in  S.  Europe ;  and,  during  the  time  that  it  remained 
80,  two  well-defined  depressions  advanced  firom  Holland  over  France,  travel- 
ling firom  the  E.N.E.,  and  one  of  them  continued  its  journey  right  across 
France,  finally  disappearing  over  the  Bay  of  Biscay. 

In  presenting  these  views,  I  am  anxious  to  avoid  offering  any  theory  what- 
ever in  explanation  of  them ;  but,  if  true,  and  I  firmly  believe  it  holds  almost 
or  quite  invariably,  the  rule  which  I  have  indicated  seems  to  my  mind  to  be 
one  of  the  utmost  practical  importance. 

The  information  from  which  these  remarks  are  drawn  is  derived  almost 
wholly  from  the  *  Daily  Weather  Reports.' 

The  discussion  on  this  Paper  will  be  found  at  p.  87. 


rV.  On  an  improved  form  of  Aneroid  for  determining  Heights  ^  with  a  means  of 
€idjusting  the  altitude  scale  for  various  temperatures.  By  Rogebs 
Field,  B.A.,  F.M.S. 

[Beceived  November  15.    Bead  December  17, 1873.] 

The  object  aimed  at  in  designing  this  improved  form  of  Aneroid  was,  to 
simplify  the  correct  determination  of  Altitudes  in  cases  such  as  ordinarily 
occur  in  England,  and  the  instrument  is  therefore  arranged  to  suit  moderate 
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elevatioiig,  say  of  2,000  feet"and  under,  and  is  not  intended  for  more  consi- 
derable heights.  It  is  important  to  explain  this  at  the  outset,  as  some  of  the 
following  remarks  would  not  be  applicable  to  the  determination  of  the  Alti- 
tudes of  Mountains,  with  which  the  idea  of  barometrical  measurement  is  so 
often  associated. 

Before  proceeding  to  describe  the  instrument,  it  may  be  well  briefly  to 
wopitulate  the  general  principles  on  which  the  barometrical  determination  of 
itttodes  depends ;  and  for  this  purpose  it  will  be  necessary  to  refer  to  the 
loereorial  Barometer,  as  the  original  source  from  which  the  graduations 
OD  the  Aneroid  are  obtained.     The  reading  of  a  mercurial  Barometer,  of 
eonne,  represents  the  height  of  a  column  of  mercury,  which  exactly  balances 
the  pressure  of  a  similar  column  of  the  atmosphere  at  the  station  where 
the  Barometer  is  situated.      Hence,  if  we  compare  the  reading  of   the 
Barometer  at  two  stations  of  different  elevations,  the  difference  of  the  readings 
will  give  the  height  of  mercury  necessary  to  balance  the  difference  of  the 
Tertieal   column  of  air  at  the  two  stations.     It  follows  that  if  we  know  the 
lelative  weights  of  the  air  and  the  mercury,  we  can  determine  the  height  of  this 
eolomn  of  air,  or  in  other  words,  the  vertical  height  of  the  one  station  above 
the  other.  Boughly  speaking,  mercury  is  about  11,000  times  heavier  than  the 
air  sear  the  earth  under  ordinary  circumstances,  80  that  a  column  of  an  inch  of 
mercury  will  balance  a  column  of  11,000  inches  or  917  feet  of  air.     Hence, 
a  rough  way  of  ascertaining  the  difference  of  elevation  between  two  stations 
is  to  multiply  the  difference  of  the  readings  of  the  Barometer  by  917,  or 
to  aUow,  say  9  feet  for  every  100th  of  an  inch  difference  of  reading. 

The  ratio  of  the  weight  of  air  to  that  of  mercury  is,  however,  by  no 
means  constant,  but  varies  according  to  the  pressure  of  the  atmosphere  and 
the  temperature.  Hence,  though  it  may  be  sufficient  for  rough  purposes  to 
calculate  the  difference  of  elevation  by  multiplying  the  difference  of  the  read- 
ings of  the  Barometer  by  a  constant  factor,  such  a  method  of  procedure  is 
necessarily  inaccurate,  and  the  only  way  of  arriving  at  correct  results  is  to  as- 
certain the  relative  weights  of  the  air  and  mercury  under  the  precise  con- 
ditions existing  at  the  time  of  the  observation.  This  is  therefore  the  funda- 
mental object  of  the  various  formulae  which  have  been  proposed  for 
barometrical  measurement  of  altitudes,  though,  on  account  of  the  variable 
density  of  the  air  and  the  numerous  disturbing  causes  which  have  to  be  taken 
into  account,  the  problem  cannot  be  stated  in  the  simple  form  of  mere  deter- 
mination of  relative  weight.  It  is,  in  fact,  a  problem  which  has  occupied  the 
attention  of  many  eminent  men  of  the  past  and  present  century,  among  whom 
may  be  mentioned  De  Luc,  Shuckburgh,  Laplace,  Bessel,  Baily,  &c. 

The  preceding  general  principles  apply  to  the  Aneroid  equally  with  the 
mercurial  Barometer,  as  a  good  Aneroid  is  always  graduated  by  direct  com- 
parison with  a  Standard  mercurial  Barometer.  The  only  difference  of 
importance  as  regards  our  present  object  is  that,  whereas  the  readings  of  the 
mercurial  Barometer  are  considerably  affected  by  variations  in  the  temperature 
of  the  mercury  in  the  instrument,  and  have  to  be  corrected  for  such  variations, 
the  readings  of  a  well- constructed  Aneroid  are  not  so  much  affected,  as  it  is 
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possible  to  compensate  the  instrument  to  a  great  extent  for  temperature.  In 
the  case  of  measurements  of  altitude,  it  is  only  the  difference  of  the  tempera- 
tures of  the  instrument  at  the  various  stations  compared  which  affect  the 
results,  and  this  difference  will  be  slight  under  the  circumstances  for  which 
the  improved  Aneroid  is  designed.  Taking  tbis  fact  into  account,  as  well  as 
that  of  the  Aneroid  being  compensated  for  temperature,  we  may  neglect  the 
effect  of  variations  of  temperature  on  the  readings  of  the  instrument.  The 
conditions,  therefore,  which  have  to  be  taken  into  account  in  the  present  case 
are  only  those  which  affect  the  density  of  the  air,  the  chief  of  which  are — 

1.  The  pressure  of  the  atmosphere,  which  decreases  as  we  ascend  from  the 
earth  and  also  varies  at  different  times. 

2.  The  temperature  of  the  air,  which  likewise  generally  decreases  as  we 
ascend,  and  which  varies  greatly  at  different  times  and  seasons.  It  is  this 
seasonal  variation  which  chiefly  concerns  us,  as  the  variation  due  to  altitude 
will  not  be  sufficient  in  moderate  elevations  to  appreciably  affect  the  result. 

The  first  of  these  conditions  is  taken  into  account  in  the  ordinary  altitude 
scales  applied  to  Aneroids,  which  are  made  with  unequal  graduations,  so  as  to 
allow  for  the  varying  ratio  between  the  pressure  and  the  altitude. 

The  second  of  these  conditions  or  temperature  as  affectixig  the  density  of 
the  air  (which  must  not  be  confounded  with  temperature  as  affecting  the  in- 
strument) has,  as  far  as  I  am  aware,  not  hitherto  been  included  in  any 
altitude  scale,  and  the  distinguishing  feature  of  my  improved  form  of  Aneroid 
is  a  method  of  adjusting  the  scale  so  as  to  take  into  account  the  variations  of 
temperature. 

In  the  determination  of  great  altitudes,  there  are  several  other  small  correc- 
tions to  be  applied,  such  as  those  for  the  variation  of  gravity  in  latitude,  and 
the  effect  of  gravity  due  to  increase  of  height,  &c. ;  but  in  determinations  such 
as  those  for  which  I  have  designed  this  instrument,  the  joint  effect  of  these 
corrections  is  inappreciable. 

The  table  that  has  been  adopted  in  graduating  the  present  Aneroid,  is  that 
given  by  the  Astronomer  Royal  in  the  ''  Proceedings  of  the  Meteorological 
Society,"  Vol.  HI.  p.  406.  The  extent  of  the  difference  of  this  table  from 
those  of  other  authorities  will  be  best  seen  by  taking  an  instance.  Assuming 
the  Barometer  at  the  lower  station  to  bo  80  inches,  and  at  the  higher  one,  28 
inches,  and  the  average  temperature  at  the  stations  50°  Fahrenheit,  then, 
according  to  the  Astronomer  Royal*s  Table,  the  elevation  of  the  one  station 
above  the  other  would  be  1880  feet. 

According  to  Laplace's  Formulae,  as  given  by  Guyot,  the  elevation  would 
be  1878  feet. 

According  to  Baily's  Tables,  as  given  by  Guyot,  the  elevation  would  be 
1878  feet. 

According  to  Plantamour*s  Tables  from  Bessel's  formula,  as  given  by  Guyot, 
the  elevation  would  be  1886  feet. 

From  the  preceding  it  will  be  seen  that  the  Astronomer  Royal's  results  lie 
between  those  given  by  the  other  authorities,  and  that  the  maximum  difference, 
viz.  from  Laplace,  is  only  7  feet  in  1880  feet,  an  amount  within  the  limits  of 
error  of  observations.    With  smaller  altitudes  the  difference  would  be  less. 
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I  shall  now  proceed  to  describe  the  distrnguishing  features  of  the  instra- 
ment.  Aneroids  with  altitude  scales,  as  hitherto  constructed,  consist,  as  far 
is  I  am  aware,  of  only  two  classes,  one  in  which  the  altitude  scale  is  fixed, 
and  the  other  in  which  it  is  movable  at  random.  In  the  first  class  the 
iltikdes  are  obtained  by  taking  readings  at  both  stations,  and  subtracting  the 
reading  at  the  lower  station  from  that  at  the  upper.  In  the  second  class  the 
altitndes  are  ordinarily  obtained  by  setting  the  zero  of  the  movable  scale  at  the 
lower  station  so  as  to  correspond  with  the  position  of  the  hand,  and  taking  a 
nading  at  the  upper  station  only. 

The  first  class  of  Aneroid— with  a  fixed  scale— is  accurate  in  principle, 

bat  the  scale  only  allows  for  one  of  the  conditions  which,  as  wo  have  seen, 

most  be  taken  into  account,  viz.  the  varying  pressure  of  the  atmosphere  ;  and 

the  other  condition  or  temperature  of  the  atmosphere  must  be  allowed  for  by 

ealeolation.     It  is  true  that  by  arranging  the  altitude  scale  for  an  average 

temperature,  as  the  Astronomer  Royal  has  done,  no  calculation  is  required 

ibr  temperatures  approximating  to  the  average,  and  the  calculation  for  other 

temperatures  is  greatly  simplified—- still  calculation  will  be  required  in  most 

eases,  if  as  accurate  results  are  to  be  obtained  as  the  instrument  is  capable  of 

giving. 

The  second  class  of  Aneroid— that  with  a  movable  scale — is  radicaUy  wrong 
in  principle,  as  ordinarily  used,  inasmuch  as  the  movable  scale  must  be 
graduated  for  one  fixed  position  of  the  zero,  and  when  the  zero  is  shifted  at 
random,  according  to  the  position  of  the  hand  of  the  instrument,  the  scale 
necessarily  becomes  inaccurate. 

The  improved  Aneroid  agrees  with  the  second  class  in  having  a  movable 
scale,  but  it  differs  entirely  from  it  inasmuch  as  this  movable  scale  is  con- 
Terted  from  being  a  source  of  inaccuracy  into  a  valuable  aid  towards  accuracy. 
It  occurred  to  me  that  the  very  fact  of  the  scale  becoming  inaccurate  for  tho 
temperature  for  which  it  was  graduated,  might  render  it  practically  accurate 
for  some  other  temperature,  so  that  the  shifting  of  the  scale  into  certain  fixed 
positions  might  be  made  to  answer  the  same  purpose  as  if  the  original  sealo 
were  altered  to  suit  various  temperatures  of  the  air.  This  is  the  principle  of 
the  improved  Aneroid,  and  by  means  of  it  I  have  succeeded  in  making  the 
Aneroid  give  results  which  are  practically  correct  for  different  temperatures 
"without  calculation. 

The  Aneroid  is  graduated  for  inches  in  the  usual  way  on  the  face,  but  the 
graduation  only  extends  from  81  to  27  inches,  so  as  to  preserve  an  open  scale. 
The  outer  movable  scale  is  graduated  in  feet  for  altitudes,  and  this  graduation 
is  laid  down  by  fixing  the  movable  scale  with  the  zero  opposite  81  inches. 
This  is  the  normal  position  of  the  scale,  and  it  is  then  correct  for  a  tempera- 
ture of  50^.  For  temperatures  below  50°  the  zero  of  the  scale  is  moved 
below  81  inches,  for  temperatures  above  50°  the  zero  of  the  scale  is  moved 
above  81  inches.  The  exact  position  of  the  scale  for  different  temperatures 
has  been  determined  partly  by  calculation  and  partly  by  trial,  and  marked 
by  figures  engraved  on  the  outside  of  the  Aneroid.  In  order  to  inpure  the 
altitude  scale  not  being  shifted  after  it  has  once  been  set  in  its  proper  position. 
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there  is  a  simple  contrivanoe  for  lockiog  it  in  the  varioas  positions.  This 
consists  of  a  pin,  which  fits  into  a  series  of  notches  on  the  outside  of  the  ring 
carrying  the  glass.  By  slightly  raiding  the  glass  it  is  freed  from  this  locking 
pin,  and  can  he  turned  until  the  figures  corresponding  to  the  air  temperature 
are  opposite  to  the  pin,  when  the  glass  should  he  depressed  so  as  to  re-lock 
it,  and  the  scale  hecomes  correct  for  that  temperature.  The  altitudes  are  in 
all  cases  determined  hy  taking  two  readings,  one  at  each  station,  and  then 
Buhtracting  the  reading  at  the  lower  station  from  that  at  the  upper. 

It  will  be  seen  from  the  foregoing  description  that  the  movable  scale  of  the 
instrument  requires  to  be  set  for  temperatures  before  taking  any  observations, 
and  must  not  be  shifted  during  the  progress  of  the  observations.  This  may 
appear  at  first  sight  as  a  defect,  inasmuch  as  the  temperature  of  the  air  may 
alter  during  the  progress  of  the  observations ;  but  practically  it  will  not  be 
found  to  be  any  drawback  in  thq  case  of  moderate  altitudes,  as  small  variations 
of  temperature  will  not  appreciably  afiect  the  result.  A  variation  of  5^  of 
temperature  gives  only  about  1  per  cent  variation  in  the  altitude,  an  amount 
that  would  under  ordinary  circumstances  be  inappreciable,  so  that  as  long  as 
the  temperature  does  not  vary  duriug  the  course  of  the  observations  more  than 
6^  from  that  at  which  the  instrument  is  set,  the  results  may  be  accepted  as 
correct,, and,  generally  speaking,  even  a  greater  variation  than  this,  say  6°  or 
6^,  would  be  practically  of  no  importance.  Of  course,  if  it  should  be  found  at 
any  time  that  the  temperature  has  varied  considerably  during  the  course  of 
the  observations  from  that  at  which  the  instrument  was  set,  this  variation  can 
be  allowed  for  by  calculation  in  the  usual  way. 

In  conclusion,  I  would  remark  that  the  principle  of  allowing  for  variations 
of  temperatures  of  the  air  by  shifting  the  altitude  scale  does  not  profess  to  be 
theoretically  accurate,  but  simply  sufficiently  accurate  for  practical  purposes. 
In  order  to  satisfy  myself  that  such  was  the  case,  I  have  constructed  true 
altitude  scales  for  difierent  temperatures  by  means  of  calculation,  and  com- 
pared them  with  the  altitude  scale  for  50°  shifted  into  difierent  positions,  and 
found  that  for  all  altitudes  within  the  range  of  the  instrument  (say  8000  feet 
and  under)  and  temperatures  between  80°  and  70°  the  maximum  error  from 
using  the  shifted  scale,  instead  of  the  true  calculated  one,  was  only  2  teet,  and 
the  average  error  under  1  foot—errors  which  are  perfectly  inappreciable  on  the 
scale  of  the  instrument.  The  same  principle  might  even  be  applied  to  greater 
altitudes,  as  I  find  that  for  altitudes  up  to  6000  feet,  and  the  same  temperature 
as  above,  the  maximum  error  is  only  10  feet,  and  the  average  error  about  8 
feet,  errors  which  would  be  barely  appreciable  on  the  closer  scales  of  instru- 
ments suitable  for  such  altitudes.  For  considerable  elevations,  however,  the 
variation  of  the  temperature  between  the  base  and  the  summit  would  probably 
interfere  with  the  application  of  the  principle. 

The  Aneroid  has  been  constructed  by  Mr.  Casolla,  of  Holborn  Bars,  who 
intends  in  future  instruments  of  this  kind  to  make  one  or  two  slight  modifi- 
cations which  I  have  suggested  in  the  details. 

The  discussion  on  this  Paper  will  be  found  at  p.  4G. 


•  • 
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To  illustrate  C^.Toynbcc's  P^a  en  Sie  Atlantic  Hurricane  rd'  AipiA,  1873. 
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T.  On  the  Hurricane  of  August  1878,  which  moved  in  a  curved  track  round 
Bermuda  between  the  20th  and  28rrf,  and  passed  on  to  Nova  Scotia  and 
Cape  Breton  on  the  2ith,  doing  extreme  damage  both  at  sea  and  on  land. 
ByCaptain  H.  Toynbkb,  F.R.A.S.,  Marine  Superintendent  of  the  Meteoro- 
logical Office. 

[Eeoeived  November  ITth.    Bead  December  17th,  1873.] 

The  dala  for  the  following  paper  are :  — 

1.  A  chart,  with  letter  and  remarks,  from  J.  B.  H.  Macfarlane,  Esq.,  R.N.9 
NaT.  Sab.  Lieut.  H.M.S.  '  Plover,'  which  may  be  considered  its  groundwork. 

2.  Important  data  from  H.M.  Ships  '  Cherub '  and  *  Sphinx,*  with  diagrams 
by  Captain  Baker,  K.^.,  of  the  '  Cherub,*  and  Staff-Conmiander  J.  Dathan, 
B.N. ;  also  a  chart  plotted  in  the  Hydrographic  Office  of  the  Admiralty,  shovdng 
the  winds  of  these  two  ships  on  the  2drd  August,  kindly  lent  by  Admiral 
Bichards. 

8.  Extracts  from  the  log  of  the  '  Rozelle,*  Captain  Heggum,  an  **  excellent*' 
obseiTer  for  the  Meteorological  Office. 

4.  Extracts  from  the  '  Bermuda  Boyal  Gazette '  of  September  2nd,  1878, 
niiich  contains  reports  of  seyeral  ships  referred  to  by  Mr.  Macfarlane,  kindly 
sent  by  General  Lefroy. 

5.  Extracts  from  the  'North  Sydney  Herald,*  Cape  Breton,  for  August 
27th,  1878,  and  from  the  <  Cape  Breton  Times,*  of  August  80th,  kindly  sent 
by  Captain  H.  P.  Wight,  who  has  been  an  ''excellent**  observer  for  the 
Meteorological  Office. 

6.  The  velocity  of  the  wind  by  the  anemometer  at  Bermuda,  erected  by 
Admiral  FitzBoy  in  1859.  The  various  directions  of  the  wind  were  recoided 
at  certain  times  by  personal  observation,  the  direction  part  of  the  instrument 
being«out  of  order. 

No  corrections  have  been  applied  by  me  for  Variation  or  Deviation,  as  it  is 
not  said  whether  or  not  they  have  abready  been  applied.  Fortunately,  the 
Yariation  is  only  about  half  a  point  W  in  this  part  of  the  sea. 

P^  of  the  above  data  will  now  be  given,  followed  by  a  few  conclusions 
derived  from  a  carefdl  study  of  the  whole. 

No.  1.  "  H.M.S.  '  Plover,' 

"  Bermuda,  18th  Sep. 

"  Dear  Sir, 

*'  I  send  you  a  few  remarks  on  the  Revolving  Storm  which  occurred  this 
**  year,  and  also  a  plan,  showing  its  track  as  far  as  I  have  been  able  to  collect 
**  reports  up  to  the  present  time. 

"  Although  I  have  fewer  data  than  I  could  wish,  I  think  I  have  determined 
<<  the  point  of  its  curvature  from  the  report  from  the  *  Albemarle*  (S.S.). 

**  The  hypothesis  which  I  have  mentioned  in  my  remarks,  i.e.  the  fact  of 
**  a  ship  crossing  the  bight  formed  by  the  curvature  of  the  storm,  seems  to 
'*  me  to  be  one  of  great  importance  to  the  mariner  navigating  that  particular 
"  part  to  the  westward  and  north-westward  of  Bermuda,  where  storms  are 
<«  known  to  curve. 
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*'  Since  writing  those  remarks,  however,  I  see  in  the  Meteorological  Report 
**  on  Revolving  Storms  (I  think-  published  in  1858),  that  a  short  paragraph 
"  alludes  to  the  danger  of  crossing  this  bight ;  but  as  that  report  is  probably 
''  oat  of  the  reach  of  the  greater  number  of  masters  of  vessels  (especially 
'*  American  ships),  it  appears  to  me  that  there  is  no  direct  caution  in  this  re- 
'*  spect  in  any  small  pamphlet  on  '  Rules  for  the  avoidance  of  Revolving 
'*  Storms/ 

"  However,  I  simply  make  this  suggestion,  and  leave  it  to  you  to  consider 

''  what  it  b  worth 

"  Trusting  you  may  find  what  I  have  sent  of  some  service, 

"  I  am, 

"  Yours  truly, 
(Signed)  '/  J.  R.  H.  Magfaklane, 

"  Nav.  Sub.  Lieut.  H.M.S.  •  Plover.* 
"  To  Capt.  H.  ToYNBEE,  F.R.A.S.,  &c/* 


No.  1 — continued. 
Remarks  on  the  Revolving  Storm,  August  1878. 

"  The  path  of  the  Storm,  as  shown  on  the  accompanying  plan,  between 
«  Latitudes  26°  and  88°  N,  and  Longitudes  60°  and  76°  W,  is  laid  down  from 
"the  logs  of  BIX  ships,  viz.  H.M.S.  'Plover,'  U.S.S.  'Wyoming,'  S.S. 
**  '  Albemarle,'  Barque  '  Louisa,'  Brigantine  '  Arthur,'   and  the  American 

Schooner  *  Georgetta  Lawrence.' 

1.  The  log  of  the  U.S.S.  '  Wyoming'  shows  the  shifts  of  wind  to  have  oo- 
**  curred  rapidly,  therefore,  I  have  considered  that  the  storm  must  have  passed 
**  close  to  her,  to  make  the  vortex  alter  its  bearing  so  quickly. 

'*  Her  barometer,  however,  does  not  fall  below  29*90  in.,  which  it  is  probable 
"  it  would  do,  considering  her  proximity  to  the  vortex ;  and  I  can  only  account 
'<  for  this  from  the  fact  that  all  the  barometer  readings  entered  in  her  log  are 
'<  from  an  aneroid,  and  I  believe  she  had  no  mercurial  barometer  on  board, 
"  in  which  case  the  readings  may  not  be  very  reliable. 

**  2.  The  track  of  the  '  Albemarle '  is  laid  down  from  noon  28rd  to  noon 
"  24th  as  a  straight  line,  and  I  have  added  her  probable  track  in  a  dotted 
''  curved  line  from  courses  given ;  but,  as  no  distances  are  mentioned,  this  is 
'<  only  an  approximation.  She  shows  the  curvature  of  the  storm  to  the  NE, 
<<  being  on  the  NW  side  of  it,  bound  to  the  SE,  and  having  the  wind  backing 
«  from  NE  to  N  by  W. 

8.  The  barque  '  Louisa '  had  to  cut  away  her  lower  masts,  and  no  latitude 
**  or  longitude  appears  in  her  log  after  the  20th,  so  that  her  positions  subse- 
**  quent  to  that  date  are  only  obtained  by  working  up  the  dead  reckoning  of 
*'  a  ship  nearly  a  wreck,  which  is  somewhat  confused.  I  think,  however,  that 
«  the  position  which  I  have  assigned  to  her,  close  to  the  NE  of  the  vortex,  is 
"  nearly  correct. 

'<  4.  The  log  of  the  brigantine  '  Arthur  *  is  also  subject  to  doubt  for  the 
<'  same  reason. 
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"  HaTiog  no  barometer,  she  ran  into  the  hnrricane,  and  hod  to  cat  away 
"  her  foremast. 

**  S.  The  schooner  '  Georgetta  Lawronee  *  has  her  position  noted  daily,  as 
'*  also  the  state  of  her  barometer;  but  there  is  an  absence  of  registration  of 
**  wind,  and  the  only  conclusion  which  can  be  arrived  at  is,  that  the  wind 
**  shifted  from  N£  to  S  W  with  a  calm  intervening,  and  that  it  blew  very  hard 
"  from  the  latter  quarter,  which  would  show  that  she  must  have  been  very 
"  clow  to  the  vortex  of  the  storm. 

"  6.  Li  H.M.S.  *  Plover,*  for  nearly  twenty-four  hours  before  the  storm 
**  had  anjf  force,  the  wind  had  been  increasing  gradually,  with  a  slowly  falling 


<i 


'*  Being  in  the  NW  quadrant  of  the  storm  field,  the  wind  remained  at  NE 
''for some  hours;  but  at  noon  21st,  having  hauled  to  E  by  N,  there  was  no 
**  kmger  any  doubt  of  being  in  any  danger  from  the  vortex. 

"  Up  to  midnight  20th,  I  had  scarc(^ly  supposed  the  gale  to  be  of  a 
"revolving  type,  as  beyond  a  heavy  swell  from  the  SE,  there  was  no  other 
"  indication,  the  sky  being  clear,  and  the  barometer  high  (80*20  in.). 

"  From  noon  2l8t  the  wind  increased  to  a  whole  gale,  blowing  in  gU8i<4, 

"  with  heavy  rain.    At  midnight  the  wind  was  easterly,  and  the  barometer 

"had&Uen  to  29*87  in.     Between  8  and  4  a.m.  it  was  blowing  its  hardest, 

"  harometer  29*80  in.,  which  was  the  lowest  registered,  and  from  that  time  until 

'sQnset  the  wind  gradually  decreased  to  a  strong  breeze,  with  a  rising 

"  harometer. 

''  "Again,  at  noon  2drd,  the  barometer  began  to  fall,  and  at  sunset  we  were 

^ce  more  under  storm  sails,  *  lying-to.'     At  midnight  it  was  blowing  a 

^hole  gale  in  the  squalls,  with  heavy  rain  (barometer  29*78  in.),  after  which 

^e  it  settled  at  sunset  into  a  moderate  breeze,  the  storm  then  bearing 

"  from  us  NNE. 

**  On  referring  to  the  accompanying  plan,  it  will  be  seen  that  we  were,  to 

^  Certain  extent,  crossing  the  bight  which  the  curvature  of  the  storm  had 

formed,  and  it  would  appear  that  to  this  is  due  the  fact  of  our  experiencing 

^Q  second  increase  of  wind,  in  which  case  it  seems  that  the  curvature  of  a 

*U>nn  from  NW  to  NE  might  place  a  ship  in  a  very  dangerous  position. 

Por  example,  suppose  a  ship  in  the  same  position  as  ourselves  at  sunset 

^xx  the  22nd,  but  bound  to  one  of  the  ports  on  the  SE  coast  of  Nova  Scotia 

^^  the  Bay  of  Fundy  (see  the  supposed  track  of  a  vessel  on  Plate  I.),  the 

^''JJid  being  a  strong  breeze  from  the  SE,  sea  going  down,  and  centre  of 

^^  ^^rm  SW;  the  captain  of  the  ship,  naturally  anxious  to  pursue  his  voyage 

^^d  make  the  most  of  the  wind,  deeming  the  storm  to  be  working  its  way  to 

^^e  NW,  makes  sail  and  keeps  his  ship  to  the  northward,  with  a  view  to 

^^aring  his  port. 

^^      *  Having  the  wind  nearly  aft,  he  may  be  supposed  to  make,  in  86  hours, 

^^  ^l)ont  800  miles,  that  is,  a  little  over  8  knots  an  hour;  but  by  this  time,  the 

^^   ^torm  having  curved,  he  would  find  himself  in  the  vortex,  unless  a  falling 

^^arometer  and  increasing  wind  had  again  made  him  consider  it  prudent  to 

^KW  SERIES.— VOL.  H.  B 


(C 


THE  HETBOBOLOOICAI.  SOCIBTV. 

"'lie-to;'  bnt  even  then,  be  would  bave  nm  his  ship  into  dangera 

"  proximity  to  the  Btorm. 
"  As  lar  as  at  present  knows,  two  sbips  have  foondered  duiing  tbe  hnr 

'  cane,  and   all  reports  agree  in   noticing  tbe   beavy  swell  from  the    E 

'  preceding  it. 
"  I  oBtimate  its  progressive  movement  to  be  from  10  to  11  miles  an  honi 
"  The  fact  of  storms  recurving  is,  I  am  aware,  well  known;  but  I  ha 

'  never  seen  any  caution  given  to  mariners  or  directions  how  to  act  in  ft  wmil 

''  cnse  to  the  one  I  have  supposed,  therefore,  if  this  report  be  of  any  nse 

'  decreasing  the  danger  of  navigating  to  the  westward  of  Bermada  daring  t! 

'  hurricane  season,  it  will  have  accomplished  the  object  with  which  it 

(Signed)  "J.  B.  H.  MacfuuiAnb, 

"  Nav.  Sub.  Lieut.  H.M.S. '  Plover. 


No.  2. 
Report  of  a  Hurricane  experienced  by  H.M.G.6.  '  Cherub,'  on  passage  fra 
Halifax  to  Nassau,  Augnst  23rd,  1873,  Latitude  S4°60'  N,  LongitD< 
G8°31'W,  addressed  to  Vice-Admiral  E.  G.  Fanbhawe.C.B.,  by  Franc 
C.  Baser,  Esq.,  B.N.,  Lieut,  and  Commander. 

"  August  22nd,  at  noon.     Ship  under  port  studding  sails;  steering  S^ 

7-6  knots;  windatSE;  barometer  29'05  in.,  but  feU  to  23-80  in.  by  4  p.i 

Heavy  sea  rising  from  SE,  with  lieavy  banks  of  cloud  all  round  tbe  horizo 

especially  in  the  SE  qoarter.     Sunset  awfiilly  wild,  with  a  pale  and  mis 

appearance. 

"  Midnight.     Barometer  29-78  in.;  wind8E,7to8.    Shortened  all  sail,  ai 

bent  storm  sails. 

"  2  80  a.m.,  Aagnst  23rd.    Hanled  to  the  wind  on  port  teck  under  fc 

staysail.    Very  beary  squalls  and  sea  from  SE. 

"4  a.m.     Barometer  20-67 in.;  wind  SE,  force  10;  weather  overcast,  ug 

looking  and  equally,  with  raip.     Very  heavy  sea  and  torrents  of  rain ;  tl 

continued  till  noon  without  a  shiit,  squalls  frequently  lasting  for  15  minnt 

with  a  force  of  11.     During  the  lulls  struck  everything  possible  from  alo 

and  prepared  for  the  worst.     Got  steam  ready  for  pumping  ship  out. 

"  Noon.     Observed  the  first  shift  of  wind  to  E  by  S,  which  proved  ns 

be  in  tbe  left-hand  hemisphere  of  the  storm,  and  on  the  right  tack.     A  li 

now  took  place  till  4  p.m.,  with  wind  seldom  blowing  as  much  as  force  : 

snn  shinini;  occasionally  overhead,  but  the  atmosphere  densely  thick  i 

round.     Barometer  at  3.30  p.m.  28-93  in.,  which  proved  to  be  the  low< 

rending. 

"  4.80  p.m.  barometer  rose  to  28'97  in.,  and  the  wind  with  it  to  force  10 

NbyE. 

"  5  p.m.     WindN;  barometer  2809  in. ;  blowing  a  perfect  hurricane;  t 

wind  shrieking  so  ns  to  be  literally  deafuuing ;  n  heavy,  confused  sea,  wbi 
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"  I  can  only  compare  to  a  heavy  breaking  surf;  rain  in  torrents,  which,  with 
"  the  mass  of  spray  blowing  over  as,  was  quite  blinding.  The  vessel 
"  kboQied  heavily  at  this  time,  the  lee  gonwale  being  sometimes  completely 
"  nnier  water.  The  hands  baling  the  water  off  the  deck,  and  the  engines 
"moring  slowly  ahead,  kept  the  water  under. 

"This lasted  till  6.80  p.m.  without  intermission,  when  the  wind  shifted  to 
"  NNW,  force  11 ;  barometer  29*15  in.  The  wind  now  continued  in  the  same 
"  ^narter,  and  gradually  decreased,  with  a  steadily  rising  barometer. 

"  At  midnight  I  was  able  to  tack  under  steam  and  shape  a  course  to  the 
"  SW,  heartily  glad  to  leave  our  unwelcome  visitor  behind  us,  and  thankful 
"  to  an  Almighty  Providence  for  bringing  us  safely  through. 

(Signed)  "  Francis  C.  Bakeb, 

''  Lieutenant  and  Commander. 
" '  Cherub,'  Nassau,  Sep.  4th,  1878." 


No.  3. 

Eitract  from  the  log  of  the  ship  *  Rozelle,'  Captain  Heooum,  from  Calcutta, 
bound  to  Now  York. 

"  Noon,  Friday,  August  22nd,  1878.  Latitude  87°  50'  N;  longitude  72° 
"  57' W;  barometer  80*241  in.  (corrected  80*094  in.);  air  temperature  80°;  wet 
"  bulb77°*8;  sea  temperature  79°*7;  specific  gravity  1*028;  wind  NE  by  E ; 
"  force  1 ;  ship's  head  N  by  W;  amount  of  cloud  2.  Remark:  light  breeze 
**  and  fine,  but  a  mountainous  S  swell,  like  a  storm  wave  before  a  hurricane. 

"  Noon,  Saturday,  August  28rd.  Latitude  88°  68'  N  ;  longitude  78°  52' 
"  W;  barometer  80*142  in.  (corrected  80*006  in.) ;  air  77°*1 ;  wet  bulb  75°  7 ; 
"  sea  temperature  77°*1 ;  specific  gravity  1*0225  ;  wind  NNE,  force  2 ;  ship's 
"head  NW;  amount  of  cloud  2.  Remark:  light  and  fine,  but  a  fearfully 
"  beavy  swell  from  SE.  Surely  there  must  be  a  hurricane  somewhere  near, 
**  although  the  sky  looks  very  fine  and  light  blue. 

"  P.M.    Weather  continued  light  and  fine,  but  no  drying  in  the  air,  things 

*  being  quite  damp  in  the  shade.* 

"  M  6  p.m.  pilot  boarded  us.     The  sun  set  very,  very  red. 
"  ^i  8.80  p.m.  wind  freshened  up  in  a  moment  from  NW,  force  6  to  7. 
*^  i>iew  some  of  our  light  sails  away,  coming  quite  without  warning. 

*  itidnight.     The  wind  increasing  rapidly.     It  was  NNW,  force  4  to  8 ; 
^P*8  head  NE  by  E ;  weather  clear. 

,^     -^Xigust  24th,  4  a.m.;  barometer  80*084  in.  (corrected 29*974  in.) ;  air  tem- 

,  ^^^^ture  67°;   wet  bulb  64°*6;  sea  temperature  72°*4;  wind  N  by  W,  8; 

/^t^*s  head  ENE;  amount  of  cloud  6.     Between  midnight  and  4  a.m. 

^^«  was  a  fresh  gale  and  clear  weather,  with  a  very  high  and  turbulent 

^^'^       At  4  a.m.  wore  ship  to  the  NW.     At  8  a.m.  more  moderate  wind, 

*^^  E,  6.     Pilot  says  he  never  saw  but  once  such  a  fearful  swell,  which 

many  years  ago,  just  before  a  heavy  hurricane  in  New  York. 

This  was  on  the  edge  of  colder  water;  it  was  down  to  74^*2  at  midnight. 
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"  Noon.  Latitude  39°  14'  N;  longitude  76°  16'  W;  Absecombe  Liglit- 
**  house  NW  by  N  9  miles;  barometer  30'215  in.  (corrected  30*111  in.) ;  air 
**  temperature  66°' 2;  wet  bulb  60°*  2;  sea  temperature  70°-4 ;  specific  gravity 
**  1*0228;  wind  NW  by  N,  force  8  ;  ship's  head  NE  by  N;  amount  of  cloud 
''  2.     Remark :  Moderating  fast;  ship  beating  to  windward. 

**  4  p.m.  Freshening  NW  by  N  breeze,  and  clear;  sea  going  down 
"  fast. 

"  8  p.m.  Wind  NW  by  N,  force  6;  clear  weather;  Bamegat  west 
''18  miles.  The  wind  continued  NW  with  no  clouds  until  8  a.m.  of  tlio 
**  next  day  (25th),  when  the  record  ceases.  At  2  p.m.  25th  she  arrived  at 
"  New  York." 

On  arriving  Captain  Heggum  heard  of  the  hurricane  on  the  coast  of  Nova 
Scotia,  and  adds,  ''Many  ships  arriving  here  have  been  in  some  part  of  it; 
"  some  are  dismasted,  and  others  have  suffered  damage.  Hence  that  fearful 
"  swell  which  we  had  on  the  22nd  to  the  24th.  The  ship  '  Bengal,'  Captain 
**  Wm.  Code,  arrived  here  on  the  7th  of  September  from  Calcutta;  he  had  a 
"  gale  with  a  fearful  sea  over  200  miles  south  of  Bermuda,  and  stood  to  the 
"  8E  on  the  starboard  tack,  until  he  got  into  fine  weather." 


No.  4. 
Extracts  firom  the  '  Bermuda  Boyal  Gazette,'  of  September  2nd,  1873. 

**  We  have  been  obligingly  favoured  by  Captain  Stark,  of  the  New  York 
"  Mail  Steamer,  *  Albemarle,*  with  the  following  extract  from  the  log  book 
**  respecting  one  of  the  gales  which  recently  passed  in  our  neighbourhood, 
**  and  in  which  several  vessels,  whoso  reports  will  be  found  below,  suffered 
"  severely,  and  one  foundered.  Doubtless,  we  shall  hear  firom  other 
**  sufferers. 

'*  Thursday,  August  21st.  At  4  p.m.  left  New  York  with  light  rains  till 
«*  8  p.m.,  and  then  thick  fog  till  midnight.     Barometer  29*98  in. 

**  Friday,  August  22nd,  a.m.  Calm  and  clear;  barometer  29*98  in. ;  light 
"  airs  from  ESE,  and  considerable  swell  from  S,  both  increasing,  and  with 
**  falling  barometer  till  midnight,  when  blowing  hard,  with  heavy  swell  from 
"  SE. 

**  Saturday,  August  23rd,  a.m.  Barometer  29*80  in.,  wind  and  sea  increas- 
**  ing,  more  threatening  weather,  and  barometer  falling  gradually.  Every  indi- 
»*  cation  of  being  in  contact  ynih.  outer  edge  of  an  impending  cyclone.  At 
**  6.45  a.m.  hove  to  on  starboard  tack  to  carefully  determine  bearing  of 
**  centre  and  track  of  this  cyclone.  At  8.45  a.m.,  having  been  hove  to  for 
**  two  hours,  finding  wind  not  to  veer  at  all,  the  ship  consequently  being  on 
**  or  about  the  prolongation  of  the  track  of  the  advancing  storm  centre,  and 
**  the  barometer  fallen  to  29*68  in.,  ran  the  ship  off  with  wind  a  little  on  the 
**  starboard  quarter,  steering  NW  by  W  till  noon,  barometer  rising  graduaUy 
'  <  to  29*80  in.,  sea  and  wind  moderating,  and  squalls  less  firequent.  Latitude 
"  37°  40'  N;  longitude  70°  6'  W. 

**  P.M.     From  noon  to  midnight  barometer  remained  the  same.     As  the 
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"  vind  veered  to  left,  or  northward,  steered  WNW,  W,  WSW,  SW,  and  S 
"  at  midnight,  when  the  wind  was  N  by  W,  more  moderate,  without  squalls, 
"  and  weather  clearing. 

"Sunday,  August  24th.  At  1  a.m.  brought  ship  to  head  her  former 
"  course,  SSE  \  E.  Weather  moderating  and  barometer  rising  very  gradually 
"  during  the  day.  Swell  still  heavy  from  NE.  At  noon,  latitude  30°  4'  N ; 
"  longitude  69°  11'  W. 

"Monday,  August  25th.  Commences  with  moderate  breezes  and  clear 
"  weather;  barometer  29*88  in.  At  noon  latitude  83°  24'  N;  longitude  60° 
"  82'  W. 

"  At  10  p.m.  made  Bermuda  Light.  Ends  with  light  airs,  calms,  and 
"  very  clear  and  pleasant  weather,  with  moderate  swell  from  NE. 

"  Tuesday,  August  26th.  At  6  a.m.  (ha^dng  awaited  daylight  for  several 
"  hours  off  St.  David's  Head),  reached  tiie  Quarantine  Station  off  Hamilton 
"  to  await  health  officer,  having  on  board  the  officers  and  crew,  19  in  all,  of 
"  the  English  ship  '  Assam  Valley,'  which  vessel  was  lost  during  the  cyclone.'* 


Ship « Assam  Valley,'  foundered. 

"  Captain  George  N.  Daken,  of  the  late  ship  *  Assam  Valley,'  of  St.  John, 
"N.B.,  of  1,100  tons,  built  in  1854,  from  Pensacola,  timber  laden,  out 
"  28  days,  bound  to  Liverpool,  reports  that  at  noon  on  Thursday,  2l8t 
"  August  (civil  time),  in  latitude  84°  24'  N,  longitude  67°  40'  W,  moderate 
''  breezes  from  ESE,  the  sky  overcast ;  took  in  all  light  sail.  9  p.m.  A  heavy 
"  sea  running  from  SE ;  made  preparations  for  a  gale,  which  came  on  at 
"  midnight. 

**  Friday,  August  22nd.  At  6  a.m.  hove-to  on  port  tack  under  lower  main 
"  top-sail,  mizen  spencer,  and  fore-top  mast  staysail. 

"  8  a.m.  Heavy  sea  nmning ;  ship  labouring  heavily,  and  shipping  large 
"  quantities  of  water  on  after  main  deck. 

"  Noon.     Weather  about  the  same.     1.80  p.m. :  Ship  fell  off  in  the  trough 

"  of  the  sea,  starting  deck  load  on  lee  side,  and  smashing  the  bulwarks. 

"  Sounded  the  pumps,  and  found  2  feet  3  inches  of  water  in  weather  side. 

**  AD  hands  called,  and  both  pumps  set  on. 

"  8  p.m.     All  hands  still  at  the  pumps,  with  the  exception  of  two  at  the 

^^eel.    The  tiller  broke  just  at  the  back  of  the  rudder;  had  to  leave 

P^ps  to  secure  rudder,  which  was  accomplished.     At  10  p.m.  again  at 

^®  pxunps ;  the  deck  load  of  timber  on  the  lee  side  was  knocking  about 

*^^  endangering  the  life  of  any  one  who  attempted  to  go  near  it,  whilst  the 

^l>er  on  the  weather  side  started  and  came  down  on  the  pump  handles, 

^^    prevented  our  working  them ;  wind  increasing  to  a  hurricane.     About 

^^irught  the  captain  thought  it  advisable  to  wear  the  ship,  though  she 

^^^ed  the  sea  best  on  the  port  tack ;  failed  in  doing  so. 

Saturday,  August  28rd.  1  a.m. :  wind  at  SW ;  all  went  aft  to  alter  the 
P^ition  of  the  helm,  and  whilst  doing  so,  the  deck  load  on  the  lee  side 
uou.ted,  and  falling  against  the  stanchions,  opened  the  ship,  and  caused 
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'*  her  to  fill  with  water  in  ahout  half  an  hour.  She  then  made  a  heavy  Ici 
lurch,  and  turned  over  on  her  broadside,  giving  those  on  deck  barely  tim 
to  get  on  her  side.  The  steward,  name  not  known,  who  was  in  the  cabin 
at  the  time,  was  drowned.  The  sea  then  made  a  complete  breach  over 
her.  The  mizen  topmast  backstay  was  cut  away,  and  in  half  an  hour 
the  vessel  righted,  with  the  loss  of  fore  topmast,  main  mast,  and  mizen 
mast,  and  decks  swept  fore  and  aft. 

**  Sunday  morning,  24th  August,  set  in  with  clear  blue  sky,  wind  SW,  and 
more  moderate  weather.  We  were  able  to  get  up  on  the  forecastle,  and 
get  some  warmth  from  the  sun.  We  erected  a  flag-stafi",  and  with  a  large 
**  muffler  placed  it  on  the  foremast  head.  About  4  p.m.  *  Sail  ho  *  was  most 
**  joyfully  reported  from  the  foremast  head,  and  on  our  weather  bow;  bearing 
"  down  on  us.  About  5.20  the  schooner  *  Robert  Myhan,'  Captain  Harvey 
**  C.  Phillips,  came  alongside  and  spoke  to  us." 

The  crew  were  taken  on  board  the  *  Robert  Mvhan  *  after  some  difficulty, 
and  eventually  put  on  board  the  S.3.  *  Albemarle.* 


it 

C( 

(I 
tl 
a 
a 

It 
tt 


''  British  Barque  '  Louisa,'  dismasted. 

"  British  barque  Louisa,  of  Bristol,  416  tons  register,  R.  G.  Pomeroy, 
''  master,  from  Demerara,  bound  to  Bristol,  with  a  cargo  of  sugar  and  rum, 
"  arrived  here  (Bermuda)  on  Sunday  last  dismasted.  She  left  Demerara  on 
"  Sunday,  August  10th.  Nothing  of  note  occurred  till  Wednesday  20th  (civil 
•*  time),  when  in  latitude  27^80'  N.,  longitude  64°60'  W.,  wind  ENE.,  heavy 
**  swell  from  SE.  Wind  increased  to  hard  gale,  all  sail  was  stowed  and  well 
*^  secured  with  exception  of  two  close-reefed  topsails  and  mizen  staysail.  At 
**  2  p.m.,  barometer  29*80  in.,  mizen  staysail  blew  away ;  set  another ;  4  p.m., 
*  *  fore-topsail  blew  away.  6  p.m. ,  barometer  29-60  in. ,  main-topsail  blew  away ; 
**  ship  lying- to  on  starboard  tack,  under  mizen  staysail ;  wind  steady  at 
**  ENE.,  but  increasing  to  a  hurricane  in  its  fury.  At  8  p.m.,  mizen  stay- 
**  sail  blew  from  hanks  and  halyards  ;  got  it  down ;  top-gallant  mast  and  jib- 
**  boom  blew  away.  Gusts  most  awful,  half  the  crew  lashed  to  the  pumps, 
**  the  rest  could  only  move  about  on  hands  and  knees ;  barometer  29*40  in. 

**  August  21st,  1  a.m.  Lull  for  10  minutes,  when  wind  shifted  to  SSE. 
**  Tried  to  re- bend  mizen  staysail,  but  could  not ;  put  clothes  in  the  rigging ; 
**  ship  lying- to  under  them,  but  heading  into  a  frightful  sea.  2  a.m. :  two 
**  seas,  in  quick  succession,  broke  on  board,  sweeping  decks,  splitting  cover- 
**  ing  boards,  water  ways,  broke  stanchions  and  stove  in  main-hatch ;  long 
**  boat  and  pinnace  gone.  Hurricane  intense,  hard  at  work  securing  main- 
'^  hatch,  spars  and  stanchions,  sails  blew  clear  out  of  the  gaskets ;  hurricane 
**  awful,  barometer  29*40  in.  Noon :  wind  still  blowing  in  all  its  fury,  half  of 
/*  the  crew  lashed  to  the  pu/nps,  remainder  moving  only  on  hands  and  knees  ; 
"  found  four  feet  of  water  in  hold,  ship  straining  fearfully,  wind  how^ling, 
**  water  in  hold  increasing,  barometer  29*60  in. 

"  9  p.m. :  set  mizen  staysail,  bent  fore- top  mast  staysail. 

"  10  p.m.:  six  feet  water  in  hold,  barometer  29*00  in. ;  heavy  cross  seas, 
**  pumps  heaving  well,  but  water  still  gaining. 
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"  Angast  22nd,  4  a.m.     Got  ship  before  the  wind,  and  kept  away  for  Ber- 

"  mnda.    Pomps  constantly  going,  wind  SSE ;    weather  moderating,  sot 

"  nuun-Bail ;  ship  feust  settling  to  port  and  forward ;  hove  all  aback,  cnt  away 

"  fore  and  main  masts,  and  all  attached. 
"Noon:  wind  S,  weather  moderate,  pomping  for  dear  life.     4  p.m.:  ship 

"  like  a  log  on  the  water.     10  p.m. :  ship  settling  down  to  starboard.     Mid- 

"  night :  weather  moderate,  light  wind. 
"Angast  23rd,  4  a.m.     Wind  W8W.,  water  gaining  one  inch  (no  time 

"  given),  pomps  still  hard  at  work,  some  hands  constructing  a  raft. 
"Noon:  wind  WNW,  and  fair,  smooth  water,  bnt  still  gaining.     Ship 

"  n^i  on  beam  ends,  tried  to  jettyson  some  of  the  top  tier  of  cargo,  but 

"  fbnnd  on  clearing  one  that  the  weather  casks  would  come  over,  threw  every- 
**  thing  off  deck  that  was  cumbrous.  Midnight:  fine,  crew  very  exhausted, 
'<  being  at  pumps  for  60  hours ;  ship  commenced  to  lighten  up  fisist,  but  still 
''  on  beam  ends  ;  pumped  sugar  from  hold ;  launched  raft,  moored  her  off, 
"  with  Bea  anchor,  and  put  two  hands  in  her. 

"  Tuesday,  August  26th,  noon.  Wind  W,  light,  latitude  80°  21'  N,  lorigi- 
"  tnde  65^2'  W ;  finding  no  probability  of  ship  fetching  Bermuda  under  her 
"jmy  masts,  sent  the  only  boat  away  with  first  mate  and  three  hands,  with 
'*  instrnetions  to  steer  N  by  E,  115  miles,  for  Bermuda,  to  solicit  assistance 
'^  to  save  life  and  property.  May  God  in  his  mercy  give  them  a  safe  passage. 
**  8  p.m. :  heavy  rain  squall  (poor  little  boat). 

"  Nothing  of  particular  note  occurred  till  Friday,  August  29th,  when,  in 
"  latitude  30°  37'  N,  longitude  64°  53'  W,  at  5  p.m.,  a  steamer  hove  in  sight, 
"  and  at  sunset  we  were  taken  in  tow  by  H.M.S.  *  Spitfire,'  and  safely  brought 
"  to  an  anchorage  in  Hamilton  Harbour,  Bermuda,  on  Sunday  31st,  at  noon.*' 


"The  brigantine  'Arthur,*  of  and  from  Yarmouth,  Nova  Scotia,  Capt. 
"  C.  W.  Carty,  bound  to  Porto  Kica,  out  20  days,  with  a  cargo  of  fish  and 
"  lumber,  was  towed  into  this  port,  on  Sunday  last,  by  the  steamer  *  Clover,' 
"  with  loss  of  foremast  and  all  attached,  deck  load  of  lumber,  and  two  casks 
"  water.  The  Captain  reports  that  nothing  particular  occurred  till  the  20th 
"  of  August.  He  was  then  in  latitude  25°45'  N,  longitude  63°20'  W,  wind 
"E,  attended  with  heavy  seas  from  the  SE.  At  8  p.m.,  wind  hauling  to 
"  NXE.  At  midnight,  wind  still  increasing.  Having  taken  in  all  sail,  ran 
"  with  everything  furled. 

"  August  21st,  4  a.m.  Wind  had  increased  to  a  hurricane,  still  from 
*'  KNE.     The  ship  not  answering  her  helm,  broached  to  on  port  tack,  and 

^as  thrown  on   her   beam  ends.     Finding  at  the  end  of  fifteen  minutes 

^t  she  was  going  further  over,  cut  away  foremasts,  which  with  all  attached 
*went  over  the  side;  the  vessel,  thus  relieved,  soon  righted.  At  5  a.m., 
*  wind  still  increasmg.     At  5.80  a.m. :  moderated  a  little.     7  a.m. :  quite 

Dioderate.  Set  storm  sail  to  endeavour  to  bring  her  head  to  the  sea ;  ship 
"  Jying  broadside  on,  and  rolling  heavily ;  cut  away  the  wreck  of  the  foremast 

^  prevent  the  yards,  &c,,  from  damaging  the  hull,  it  being  impossible  to 
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**  secure  them.  Ship  laboured  heavily,  shipping  large  quantities  of  water  an^ 
**  leaking  badly.  At  8  a.in.  wind  veered  to  SSW.  At  10*:  wind  increas 
"  ing.  At  11*:  took  in  storm  sail.  At  midnight  21  st,  it  blew  a  tGrrifi< 
<^  hurricane,  which  continued  till  4  p.m.  of  the  22nd,  when  it  began  to  moder 
«<  ate;  heavy  sea  mnning,  set  storm  saH. 

"  At  12,  in  latitude  25°4'  N,  longitude  68°44'  W,  Bermuda  being  th< 
"  nearest  land,  set  all  available  sail  and  anchored,  at  the  west  end  of  th< 
'*  Island,  on  Saturday  the  80th,  to  await  assistance,  and  was  towed  inU 
*•  Hamilton  Harbour  on  the  81st,  by  the  tug  steamer,  *  Clover.'  " 


**  Schooner  '  Georgetta  Lawrence,'  Captain  Robinson,  out  14  days,  fix)ir 
**  Baltimore,  with  coal  for  Government,  arrived  at  the  Dockyard  on  Saturday 
**  last,  August  80th.  The  Captain  repoiis  having  had  severe  weather  th< 
''  entire  passage.'* 

"  Report  of  Captain  Doe,  of  steam  tug,  *  Clover,*  from  Wilmington,  Dela- 
"  ware  (89^43'  N,  76^40'  W),  to  Bermuda :— Left  the  Breakwater  at  9  p.m 
'*  on  21st.  Wind  at  the  time  SW.  At  midnight  the  wind  backed  to  SE 
''  and  continued  to  back  till  Saturday  night,  when  it  was  at  ENE.  At  mid 
**  night  on  Saturday  28rd  it  blew  very  heavy,  the  wind  continuing  to  back  t< 
**  NW,  when  weather  began  to  moderate.  At  noon  on  Sunday  24th,  weatho: 
"  more  favourable.  The  weather  became  fine  on  Monday,  the  wind  continuing 
"  from  the  NW.** 


No.  6. 

Remarks  extracted  from  the  '  North  Sydney  Herald,*  Cape  Breton,  for  Angus 
27th,  1878. 

«  The  greatest  gale  experienced  since  1810  swept  over  the  Island  of  Cap 
«  Breton  on  Sunday  last. 

''  Our  usual  November  winds  and  waves  have  not  equalled,  this  centuiy  a 
**  least,  the  terrific,  magnificent  yet  awfiil  blast. 

*  Between  4  a.m.,  August  2l8t,  and  midnight,  when  it  blew  a  terrific  hurricane,  th 
hours  are  not  said  to  be  a.m.  or  p.m. ;  but  the  Bermuda  *  Boyal  Gazette/  of  Octobe 
14th,  refers  again  to  the  log  of  the  '  Arthur,*  and  it  is  there  shown  that  they  were  a.n 
hours  of  the  2lBt,  up  to  8  a.m.,  when  the  wind  changed  suddenly  from  NNE.  to  SSW 
That  paper  then  goes  on  to  say  that,  after  the  shift  of  wind,  "  the  ship  was  run  unde 
storm  staysails  to  the  NW,  i.e,  towards  the  centre  of  the  storm,  and  accordingly  w 
cannot  be  surprised  that  after  holding  this  course  until  midnight  21st,  it  again  blew 
terrific  hurricane,  this  time  from  SSW,  tending  to  S.,  the  centre  being  to  the  wet 
of  her.  About  4  a.m.  the  wind  moderated,  and  got  round  to  SSE  at  noon  of  th 
22nd.'*  From  this  quotation  we  may  conclude  that  the  10  and  11,  when  **the  win 
was  increasing,  and  storm-sail  was  taken  in,"  were  p.m.  hours  of  the  21st.  The  abov( 
named  paper  gives  the  following  as  the  probable  positions  of  the  *  Arthur,'  though 
thinks  the  longitudes  doubtful : — 

20th. ...Noon 25°45'N 63°20' W Wind,  East. 

„  ....Midnight 24°a2'N 63^33' W „      NNE. 

21st. ...Noon 24°6'    N 63°4rW^ „      SSW. 

„  ....Midnight 25°30'N :64'^30'W „      SSW. 

22nd.. ..Noon 27°4'   N ...C3°44'W „    ^  SSE. 


<l 
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*'  The  weather  on  Sunday  morning  the  24th  was  dull  and  heavy.    At  noon 

the  rain  was  falling  fast,  the  barometer  standing  at  29*8  in.  The  wind 
«  commenced  to  blow  from  the  SE,  increasing  from  a  strong  breeze  at  1 
"  pja.  to  a  gale  at  6  p.m.,  this  rapidly  changing  (with  heavy  showers  of  rain, 
«  aod  the  wind  at  the  same  time  becoming  more  easterly)  to  a  perfect  hurri- 
'*  one  by  midnight ;  the  barometer  reading  29*0  in. 

"  AboQt  1  a.m.  of  the  25th,  the  storm  commenced  to  moderate,  and  for  the 
"  next  twelve  hours  was  a  heavy  gale,  the  wind  N£,  but  the  storm  neither 
"  80  intense,  nor  the  wind  so  swift,  as  during  the  night. 

"  The  harbour,  which  we  had  fondly  imagined  so  land-locked  that  no  wind 
"  or  sea  could  disturb  us,  contains  to-day  the  wrecks  of  25  ships. 

"  Travelling  is  stopped  on  account  of  broken-down  bridges ;  between  this 
"  mi  Sydney  three  or  four  are  destroyed; 

"  The  crops  throughout  the  country  are  damaged  most  &tally." 


No.  5  continued. 
Bemarks  extracted  from  the  '^  Cape  Breton  Times,"  Sydney,  Aug.  80th,  1878. 

"  We  regret  to  have  to  chronicle  the  heaviest  gale  within  our  recollection 
"on  oar  coast.  On  Sunday  last,  August  2ith,  about  noon,  the  wind 
"  wag  blowing  from  SE,  and  gradually  increased  by  dark  to  a  gale.  Tt  was 
''then  blowing  from  the  NE,  and  was  of  tremendous  force.  Its  average 
"  speed  between  8  p.m.  of  Sunday  and  6  a.m.  of  Monday  was  45  miles  per 
"  hoor,  according  to  Mr.  Hill's  anemometer,  but  a  couple  of  hours  later  it 
"  rose  to  60  miles. 

"  Daring  Monday  the  storm  abated  considerably,  but  near  dark  it  again 
"  sprang  up  from  the  NW,  and  although  not  equalling  in  force  that  of  the 
"  preceding  night,  still  it,  in  many  instances,  utterly  finished  the  destruction 
*^  commenced  the  previous  night. 

"  The  steeple  of  a  church,  several  bams,  out-houses  and  trees  were  blown 
"  down." 


No.  6. 
Velocity  of  wind  in  miles  per  hour  from  the  Bermuda  Anemometer,  and  its 
direction  at  certain  hours,  from  personal  observation,  between  noon  of 
August  21st  and  midnight  of  August  25th,  1878.     (Sec  next  page.) 

A  careful  consideration  of  the  above  data  leads  to  the  supposition  that  Mr. 
^I&cfarlane's  plan  (see  Plate  I.)  gives  a  very  fair  idea  of  the  track  of  the  storm. 

The  data  from  the  '  Cherub '  and  '  Sphinx '  lead  to  the  supposition  that  at 
noon  of  the  28rd  the  centre  of  the  cyclone  was  about  150  miles  to  the  SE  of 
the  position  given  to  it  by  Mr.  Macfarlane. 

The  extracts  from  the  log  of  the  *  Rozelle'  show  that  she  was  probably 
about  800  miles  to  the  NW  of  the  centre  at  noon  of  the  28rd,  so  that  if  it 
^continued  its  NW  course  it  would  have  passed  over  her;  but  as  it  then 
recnryed  to  the  NE,  she  only  got  the  SE  swell  from  the  wind  of  that  part  of 
the  cyclone  which  was  blowing  towards  her,  whDst  her  strongest  wind  was 
SW;  hence  it  may  be  concluded  that  the  direction  of  the  swell  which  overruns 
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ft  wind  roughly  indicates  the  hearing  of  the  cyclone,  but  not  necessarily  thi 
direction  of  the  wind  coming  to  the  ship  which  experiences  it.  This  has  beei 
freqaontiy  noticed. 

The  extracts  from  the  Cape  Breton  papers  do  not  agree  as  to  when  the  win( 
changed  to  NE.bnt  they  roughly  indicate  that  the  centre  was  to  the  S  of  theii 
ports  about  midnight  of  the  24th.  This  seema  to  show  that,  after  recnrvin( 
on  the  23rd,  the  hurricane  travelled  to  the  NB  at  a  speed  of  18  or  20  mile: 
an  hour.  In  No.  13  of  the  publications  of  the  Meteorological  OlHce  it  L 
shown  that  the  winter  cyclones,  which  originate  over  the  Onlf  Stream,  some 
times  seem  to  pass  to  the  NE  at  a  speed  of  80  miles  an  hour. 

The  extracts  from  the  '  Bermuda  Royal  Gazette '  differ  from  llr,  Macfarlanc' 
chart  ofl  to  the  track  of  the  brigantine  '  Arthur.'  If  the  19th  were  left  oat 
and  the  track  were  of  the  same  shape,  but  starting  to  the  8  from  her  positiot 
on  the  20th,  it  would  better  agree  with  the  newspaper  report;  but  it  i 
probable  that  Mr.  Macfarlane  had  the  log,  so  nt  alteration  has  been  made. 

Unfortunately,  the  direction  part  of  the  Bermuda  Aneiuometei'  was  out  0 
order,  ho  that  the  direction  was  not  continuonsly  recorded.  The  two  stronges 
winds  were,  Ist  SE  (say  ESE),  between  midnight  and  4  a.m.  of  the  22ui;i 
when  it  attoiued  an  average  speed  of  34  miles  for  one  hour;  and  2nd,  be 
tween  S  and  SW  (say  SSW),  between  6  p.m.  and  midnight  of  the  23id,  whei 
it  attained  on  average  apecd  of  S3  miles  for  four  out  of  the  nix  hours.  (So 
the  Table  of  Speed  already  given.) 
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It  is  inieresting  to  notice  that  the  remarks  on  the  winds  experienced  by  the 
'FloTer'  show  that  she  also  had  her  strongest  winds  at  these  times,  and  the 
diiections  seem  to  have  been  very  similar.  The  'Plover*  had  her  lowest 
barometer  (29' 80  in.)  and  hardest  blow  between  8  and  4  a.m.  of  the  22Dd ;  this 
is  the  very  hoar  during  which  Bermuda  had  the  strongest  SE  wind,  and  from 
this  ^e  both  had  less  wind.  Then  at  noon  of  the  28rd  the  *  Plover's ' 
harometer  commenced  to  fall  again,  and  at  sunset  she  was  once  more  under 
stem  staysails ;  at  midnight  it  was  blowing  a  whole  gale  from  the  SW,  after 
vMch  it  moderated.  The  above  table  shows  that  Bermuda  was  similarly 
affected 

We  can  hardly  suppose  that  the  hurricane  dipped  to  the  S,  so  as  to  bring 
its  centre  nearer  to  the  *  Plover*  and  Bermuda;  for  although  the  *  Plover  *  had 
niade  a  NE  course,  and  might  have  slighUy  closed  with  the  cyclone,  Bermuda 
had  not  changed  its  position;  hence  it  seems  probable  that  the  isobars  which 
ran  ronnd  the  centre  of  a  cyclone  may  not  be  quite  circular,  and  that  the 
gradients  may  not  be  the  same,  nor  the  winds  of  equal  strength,  at  the  same 
distance  from  its  centre;  though  for  general  rules  they  may  perhaps  be  con- 
to  be  so. 

have,  then,  very  good  proof  that  this  was  a  hurricane  which  probably 
originated  in  the  tropics,  and  first  travelled  to  the  NW  and  then  to  the  N£. 

^  the  circular  theory  of  hurricanes  were  proved  to  be  true,  and,  with  the 
^d  on  one's  back,  the  centre  were  always  to  the  left  in  the  Northern  Hemi- 
sphere, then  little  more  could  be  done;  though  it  would  certainly  be  very 
B<^^is&:tory  to  discover  where  this  very  severe  cyclone  originated,  and  where 
B  broke  up. 

Bat  if  Mr.  Meldrum's  theory  as  to  the  shape  of  Mauritius  cyclones  be 
direct, — and  it  certainly  seems  to  be  supported  by  the  facts  he  gives,*— then 
^  Mauritius  cyclones  the  wind  frequently  blows  directiy  towards  their  centres, 
^  if  in  these,  why  not,  also,  in  those  of  the  Northern  Hemisphere  ?  Such 
a  doubt  ought  to  be  set  at  rest;  but  to  do  this,  a  large  number  of  good  obser- 
Tstions  are  required,  extending  far  beyond  the  cyclone  on  all  its  sides ;  from 
^  synoptic  charts  should  be  constructed,  showing  the  data  for  a  given 
^  each  day,  and  in  important  cases  more  frequently. 

Diagram  I.  (p.  28)  is  a  reversal  of  one  of  Mr.  Meldrum's  diagrams,  to  adapt 
it  to  the  Northern  Hemisphere.  If  the  air  in  our  cyclones  have  such  a  motion, 
^^  is  qnite  plain  that  our  rales  for  avoiding  their  centres  need  to  be  greatly 
iQodified,  for  in  some  cases  the  wind  is  shown  to  be  blowing  directiy  towards 
^e  centre ;  and  the  changes  in  direction  are  much  more  rapid  in  some  parts  of 
^e  compass  than  in  others,  so  that  even  though  the  wind  is  blowing  from  all 
P^^ts  of  the  compass  in  different  parts  of  a  cyclone  at  the  same  time,  there 
^  fi^eat  danger  in  considering  it  as  nearly  circular  in  its  motion.f 

%%  paper  has  been  republished  by  the  Meteorological  Office. 

,  .*  ^e^haps  Diagram  I.  viewed  directly ,  may  better  represent  the  cyclonic  winds  of 

^^  ^.  latitudes,  where  the  prevailing  winds  are  W ;  whilst  when  reversed  it  may  be 

°'®  Uie  the  motion  of  air  in  the  tropical  cyclones  of  the  Northern  Hemisphere,  wliere 

^  P^^^ailinff  winds  are  E.    These  are  questions  which  meteorologists  have  still  to 


28  QUAHTEBLY  JOUBNAL  OF  THB  ICETEOROLOaiOAI.  SOCIXTY. 

A  reference  to  Plate  I.  shows  that  it  does  not  quite  sappoit  the  ai 
theory.  For  Instance,  Boppoeing  that  theory  to  be  tme,  at  noon  of  the 
the  '  Wyoming,'  having  the  wind  WSW,  places  the  centre  of  the  cycle 


the  NNW  of  her;  whilst  the  'Albemarle,'  havmg  the  wind  NG,  | 
the  centre  to  the  BE  of  her.  Again,  the  'Plover,'  baring  the  wind 
places  the  centre  to  the  SW  of  her.  Now  it  la  qnite  clear  that  these  cross 
ings  could  not  meet ;  for  instance,  one  ship  places  the  centre  to  the 
72°  W,  whilst  another  places  it  to  the  £  of  70°  W.  On  the  chart  the  c 
of  the  cyclone  is  represented  as  being  abont  WNW  of  the  '  Plover'  at 
of  the  2Srd,  when  her  wind  was  S£,  but  according  to  the  circular  thei 
oogbt  to  have  been  t«  the  6W  of  her.  At  the  same  time  the  '  AlbeinarU 
the  wind  NE,  with  the  centre  abont  BSW,  instead  of  its  being  to  th 
of  her.  These  cases  show  the  great  difBculty  of  reconciling  facts  to 
theory.  Corionsly,  the  supposed  shape  of  a  Northern  Hemisphere  eye 
given  on  Diagram  I.,  does  place  the  centre  WNW,  when  the  wind  is 
and,  agam,  the  centre  6W  with  the  wind  NE.  Then  ttgaia,  the  long 
tinnance  of  NW  winds  experienced  by  the  steam-tng  'Clover'  after 
night  of  the  23rd,  and  by  Bermuda  on  the  25tb,  seem  to  support  the 
that  the  winds  of  Northern  Hemisphere  cyclones  may  blow  in  somewhE 
same  way  as  is  represented  by  the  accompanying  reversal  of  Mr.  Meldi 
Southern  Hemisphere  diagram. 

In  conclasion,  let  ns  hope  that  the  importance  of  the  anbject  will  leac 
thorongh  diacusaion  of  this  gale ;  and  I  would  have  navigators  to  notict 
very  important  it  is  tliat  careful  observations  of  the  wind's  direction  and 
should  be  given,  as  well  as  ths  liour»  alien  tliey  clutiige.  Careful  baroi 
observations  from  standard  instnuuents  are  also  indispensable,  befon 
really  good  results  can  be  worked  out. 

The  discnsuon  on  tbis  Paper  will  be  found  at  p.  47. 
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\1.  On  a  Mercurial  Barometer,  for  the  tue  of  Travellers,  filled  hy  the  Spiral- 
Cord  Method,     By  Staff-Gom.  C.  George,  R.N. 

[Keceived  November  19.    Read  December  17,  1873.] 

In  order  to  help  the  traveller  to  a  Mercurial  Barometer,  I  have  carefully 

ettmined  the  different  methods  of  filling  the  tubes  of  Barometers,  as  recom- 

Diflided  by  experienced  and  practical  men;  and  it  appears  there  are  two  ways 

of  performing  the  operation,  which  may  be  called  the  hot  and  cold  processes. 

^  bot  process,  as  concerns  the  traveller,  may  be  dismissed  as  being  too 

luic^rtain;  and  therefore  I  directed  my  whole  attention  to  the  cold  process,  as 

most  likely  to  lead  to  a  favorable  result. 

Nomeroas  experiments  were  tried  and  abandoned,  as  unsatisfactory,  bo- 

ffldes  being  out  of  the  reach  of  the  traveller,  whose  convenience  I  was  solely 

^®ffldering.     The  following  method  I  have  adopted  to  fill  the  barometer  tu])o 

'ifli  pure  mercury,  and  obtain  the  requisite  vacuum :  merely  premising  that 

^  spiral-cord  has  the  effect  of  breaking  up  the  mercury  into  globules  and 

'^leasing  the  air,  which  was  formerly  effected  by  heat.     I  have  named  it  tho 

"Spiral-Cord  method"  firom  the  form  of  the  material  used. 

The  chief  points  are : — 

1.  The  spiral-cord  being  kept  inside  the  tube  while  filling. 

2.  Using  the  cistern  as  a  funnel. 

8.  The  circular  motion  given  to  the  spiral-cord,  which,  acting  on  the  dense 
Wy  of  mercury,  forces  the  cord  upwards  and  out  of  the  mercury,  and  with 
it  the  air  bubbles,  &c. 

4.  Vulcanized  india-rubber  stoppers  lor  the  cistern,  instead  of  cork,  which 
vin  not  stand  the  mercurial  pressure. 

Description  op  the  Barometer* 

Diagram  I.  shows  the  Barometer  set  up  in  the  tripod  stand,  in  which  tho 
Mowing  may  be  briefly  noticed : — 

A  B  C  is  the  tripod  stand,  which  forms  the  outer  case  when  packed  for 
travelling. 

1.  Is  the  tube. 

2>  The  upper  stopper,  through  which  the  Barometer  tube  passes  into  tho 
astern. 

^'  The  cistern.. 

^'  The  lower  stopper,  on  which  the  Barometer  rests,  is  supported  upon 
*  ^mporary  tripod  stand,  or  a  large  stone,  block  of  wood,  or  box  about  1  or 
*xeet  from  the  ground,  to  suit  the  height  of  the  observer, 
^'  A  wood  or  ivory  disc  placed  between  2  and  8,  it  rests  upon  the  cistern, 
^«  upper  stopper  and  tube  thus  bear  fairly  and  equally  on  the  disc. 
•    A.  brass  or  zinc  case  to  receive  tube,  cistern,  stoppers,  and  spiral-cord 
'•'^am  2). 

^Vdl  description  of  each  part  follows : — 

THE    STANDS. 

.    .  ^^  *  1  stand  is  of  the  tripod  form,  which  when  shut  up  has  the  zinc  case 
.    ^^^  it,  contains  the  Barometer  tube,  cistern,  stoppers,  and  spiral-cord,  &c., 
^^^ily  carried,  and  the  Barometer  is  well  protected  from  accident. 
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DiAOBAM  No.  1. 


Si^ 


i^S- 


No.  2  stand  consists  of  a  plain  strip  of  wood,  3^  feet  long  by  8 
broad,  has  two  amall  tables  which  abut  np  on  hinges,  and  by  a  butto 
tuned  flat  to  the  snrface  of  the  stand :  the  nppor  table  has  a  hole  in  it  to  i 
the  tube  when  being  filled. 
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On  the  lower  table  the  Barometer  rests  for  observation ;  the  stand  has  a 
brass  bracket  at  one  end,  by  which  it  can  be  hong  to  a  tree  or  post,  and  thus 
placed  perpendicular. 

Ho.  3  stand  is  formed  by  screwing  a  long  sharp  gimlet  into  a  tree  or  post, 
a  ring  is  fiEistened  to  the  gimlet,  which  receives  the  Barometer  tube  and 
keqis  it  steady. 

Diagram  No.  2. — No.  1. — the  tube. 

The  tube  is  84  inches  long  and  0*5  inch  in  diameter,  the  bore  0*25  inch, 
and  the  walls  of  the  tube  i  inch  in  thickness. 

The  tube  is  graduated  by  the  maker  as  follows:— at  i  inch  from  the  open 
end  is  the  commencement  of  the  scale  of  the  Barometer,  it  is  graduated  up- 
^vdsl}  inch,  and  divided  first  into  0*1  inch,  and  these  again  are  quartered, 
sotiuUit  can  be  read  off  by  the  gr^uations  to  0*025,  0*050,  and  0*075  of 
An  inch,  and  can  therefore  be  easily  estimated  to  0-01  inch. 

The  next  mark  is  at  15  inches  from  the  zero,  which  determines  the  height 
of  18;000  feet,  or  IdO""  of  the  boihng  point :  from  15  to  82  inches  the  small 
Sanations  recommence  the  same  as  at  zero,  so  that  a  comparison  of  the 
levels  of  the  mercury  is  read  off  to  0*01  inch. 

NOS.    2   AND   4. — THE   STOPPERS 

^  of  vulcanized  india-rubber,  in  length  1*2  inch,  size  of  large  end  1*3 
^<^h,  size  of  small  end  1*15  inch;  they  are  warranted  to  stand  a  temperature 
of  82°,  they  will  also  bear  the  heat  of  the  tropics ;  especially  as  the  tem- 
perature of  elevations  is  much  below  60°. 

No.    8.  — THE    CISTERN. 

The  cistern  is  of  glass,  8^  inches  in  length,  1*26  inch  in  the  bore ;  wall 
of  the  cistern  0*1  inch ;  the  centre  lengthways  is  marked  by  a  scratch. 

No.    5. — THE   DISC 

^  a  round  piece  of  wood  or  ivory  ^  of  an  inch  larger  in  diameter  than  f  he 
cistern,  on  which  it  rests,  and  is  0*15  in  thickness;  a  round  hole  is  cut  out 
<^f  the  centre,  a  trifle  larger  than  the  diameter  of  the  tube ;  another  piece  is 
*^o  cut  out  from  the  inner  circle  or  hole,  towards  the  outer  edge  of  the  disc ; 
^  enables  it  to  pass  clear  of  the  tube,  and  lays  flat  on  the  top  of  tlie  cis- 
^^ ;  the  upper  stopper  and  the  tube  rest  on  this  disc  with  a  fair  and  equal 

No.    6. — BRASS   OR   ZINC   CASE. 

-^^^  case  receives  the  tube,  cistern,  stoppers  and  spiral-cord,  ready  for 
°^>  it  is  lined  with  a  soft  padding  to  protect  the  tube  and  prevent  breakage ; 
^'^  end  has  a  clamp-like  fastening,  which  can  be  tied  with  a  string.  This 
^  Uoid  its  contents  are  then  stowed  inside  the  tripod  stand,  and  thus  sc- 
^®^  vhile  travelling. 

THE   MERCURY. 

^    is  absolutely  necessary  to  have  the  purest  mercury  that  can  bo  pur- 
^^^,  as  the  integrity  of  the  observations  mainly  depends  on  its  having  no 
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alloy  whatever ;  no  filtering  process  will  rectify  bad  mercury.  Just  before 
filling  the  tubes,  it  will  be  found  a  good  practice  to  force  the  mercury  through 
a  clean  silk  pocket  handkerchief,  (doul)lod)  by  screwing  up  the  comers,  &c., 
until  all  has  passed  through ;  it  may  then  be  poured  into  the  iron  filterer,  and 
is  ready  for  use. 

It  must  be  poured  from  the  filterer  down  the  bore  of  the  tube,  and  any 
quantity  of  mercury  that  does  not  pass  into  the  orifice  will  be  saved  in  the 
cistern. 

ARTICLES   USED   IN   FILLING   THE    TUBES. 
S. — THE    SPIRAL    CORD    (DIAGRAM    2) 

Is  made  of  catgut,  twisted,  and  performs  a  very  important  part,  not  only 
in  filling  the  tube  but  in  cleaning  it  out.  At  one  end  is  attached  a  small  strip 
of  calico,  which  is  tied  fast  and  well  secured  ;  this  is  passed  down  the  tube 
to  clean  it  out:  at  the  other  end  of  this  cord  is  fastened  the  upper  part  of  a 
crow's  feather,  which  is  passed  down  the  tube  after  being  cleanisd  out,  and, 
remains  there  while  the  tube  is  being  filled.  .;, 

C.'^THE   FILTERER. 

Thei  filterer  is  of  iron,  and  is  stowed  in  a  wooden  case,  which  serves  for 
a  trough  to  receive  the  mercury  from  the  Barometer  when  about  to  be  packed 
away,  and  from  thence  the  mercury  is  poured  into  the  filterer,  which  is  flat 
and  oblong,  fitted  with  two  screw  plugs;  one  of  these  being  removed,  into 
its  place  is  screwed  a  nipple,  with  a  very  fine  hole,  through  which  tlio  mer- 
cuiy  is  filtered  into  the  orifice  of  the  Barometer  tube  when  being  filled  ;  the 
other  plug  on  being  removed,  into  its  place  is  screwed  a  small  funnel  to  con- 
vey the  mercury  from  the  trough  back  into  the  filterer. 

THE    PLUMB-LINE 

Is  attached  to  the  end  of  a  piece  of  wire,  the  other  end  secured  to  a  small 
cork  that  fits  into  the  upper  aperture  of  one  of  the  spare  stoppers  ;  tliis 
stopper,  with  plumb-line,  &c.,  fits  to  the  upper  end  of  the  barometer,  and 
can  be  moved  round  so  as  to  test  its  being  perpendicular,  at  right  angles. 


COMPARISONS. 

Meteorological  Office,  116  Victoria  Street,  London,  S.W., 

8  March,  1873. 

Dear  Sir,— The  experimental  Barometer  which  you  fitted  in  my  room  on 
the  21st  ultimo  has  been  read  fi-equently  since  that  time,  and  I  enclose  you 
a  copy  of  the  results  of  its  comparison  with  one  of  our  Barometers. 

The  figures  appear  to  be  fairly  satisfactory,  the  mean  differen'ce  being  less 
than  003  inch. 

From  the  theoretical  reasoning  I  Should  have  expected  that  it  would  read 
lower  than  the  standard ;  possibly  the  fact  of  the  coiTection  lying  in  the  op- 
posite direction  may  arise  from  an  error  in  the  graduation  of  the  tube. 
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It  ifl  evident  that  the  yacnnm  is  good,  and  this  seems  a  snffieient  proof 

that  your  method  of  filling  the  tabe  is  effectual  in  remoTing  the  air  bubbles. 

Yours  faithfully, 

BoBBBT  H.  Scott,  Director. 
^oCoMDB.  C.  Gbobob. 


Meteorological  Office,  116  Victoria  Street, 

8  March,  1878. 
^^^parison  of  Comdr.  C.  Geoboe's  Experimental  Barometer  B  4,  graduated 
on  the  glass  tube  itself,  with  Barometer  B.T.  48,  which  has  no  instru- 
mental error. 


l>ttB-1873. 

Barometer  B.T.  48. 

Experimental  Barometer  B  4. 

Observed 

Therm. 

Bednoed  to 

Observed 

Bednced  to 

Error  of 

Beading. 

82°. 

Beading. 

32°. 

Indication 

V.      D.     H. 

in. 

0 

in. 

in. 

in. 

in. 

M.  11       4 

1                                 "^  _ 

30-222 

39 

30194 

30-H 

30*216 

— 0*022 

n      M     22* 

ti  %i    as) 

29-904 

38 

29-878 

2993 

29-910 

^-0*032 

•786 

38 

•760 

•82 

*8oo 

— 0*040 

"  H     4 

•S06 

42 

.770 

•85 

•817 

—0047 

»t     H    2aJ 

•664 

38 

•638 

•68 

•660 

— 0'022 

«   15      4 

•534 

4» 

•498 

•55 

•517 

^-0019 

>*      n      22  i 

28*940 

44 

28*900 

2897 

28931 

— 0-031 

tf  26      5 

•894 

46 

849 

*9i 

•876 

—0*027 

M    „    a»i 

29*388 

^5 

19-344 

29-41 

29*369 

—0-025 

H  27     4 

•546 

46 

*5oo 

•56 

•516 

— 0-016 

».      II      2» 

•750 

43 

•712 

«: 

745 

— 0-033 

ti    28        4 

•814 

45 

•770 

•799 

—0*029 

«    fi    2ai 

•354 

42 

•318 

•37 

•337 

—^'019 

13/          0*362 

- 

Mean ^ 0*028 

R.  Stbachan. 

1873—3—1. 

Ba&ge  of  Barometer.. .1*828  in. 

METEOBOLOOICAL   OFFICE. 

Besult  of  the  Examination  of  Barometer  B4. 

IstJUling— 13  Observations,  mean  error  0*028  in. 

Eiror  submitted  1  of  Graduation... 0*08  in.—  )  r.,r^of^  :„ 

bjrC.G.        (Bore,  0*28  in....0*05  in.+ ]  "  ""^^  "^^ 

C.  G. 


Kew  Observatory,  Richmond,  Surrey,  S.W., 

May  28,  1878. 
^Pt.  C.  Geobgb,  R.N.,  1  Savile-row. 

%  dear  Sir,—  Replying  to  your  statement,  in  reference  to  your  Barometer, 
™t  you  are  waiting  results,  I  enclose  copy  of  the  comparisons  made  with 
our  standard,  since  your  last  refilling  the  tube. 

^ou  will  see  there  is  a  small  difference  of  about  0*02  in.  to  the  correction 
^«fore  found.  **' 

R«w  88BIES.— VOL.  n.  o 
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Its  behayionr  for  the  short  time  since  you  were  here  (Maj  Iftth)  seems 
good,  and,  if  you  please,  you  may  at  any  time  come  and  try  one  more  ro* 
filling  to  prove  its  regularity  of  action;  after  that  I  would  suggest  your  send- 
ing the  instrument  for  a  practical  test  up  some  eleyation,  by  which  its  read- 
ings may  be  compared  with  some  other  good  mountain  barometer, 

I  remain,  yours  faithfully, 

Samxtel  Jeffebt, 
— ^— -  SuperinUndent, 

KEW  OBSEBTATOBT. 

Besult  of  the  Examination  of  Barometer  B  6. 

1st  Filling— 20  Obsns.  at  80  in.  gave  as  the  Besidual  Inst.  Error.. .0*08  in.+ 

„  29-6  „  „        „        „    ...007  in.+ 


99  99 


2nd      „         8  „  80-0  „  „        „        006  in.+ 

»9        99  99  29-6  „  „        „        „    ...0*05  in.+ 

8rd      „       26  „ 29-5  to  80  „        „        „  ...0081  in.+ 


Error  marked  on  the  instrument  before  testing 0*08  in. 

C.  G. 

DIBECTIONS  FOB   FILLINa   THE    BABOMETBB   TUBES. 

1.  A  piece  of  glazed  calico,  about  a  yard  square  or  more,  should  be  spread 
out  smoothly  on  the  table  or  floor,  the  glazed  side  uppermost,  to  catch  the 
mercury  that  may  be  spilled  in  practising  the  operation  of  filling,  and  to  re- 
ceive the  globules  that  must  be  shaken  off  the  spiral  cord  every  time  it  is 
withdrawn  from  the  tube,  and  the  spiral  cord  wiped  with  a  duster  on  to  the 
glazed  calico. 

2.  The  india-rubber  stoppers  are  marked  with  a  black  ring  round  them, 
w}iich  shows  the  depth  they  must  be  screwed  into  the  cistern ;  the  stoppers,  as 
supplied  by  the  maker,  are  in  their  proper  places,  and  there  is  no  occasion  ai 
the  first  filling  to  move  the  stopper  through  which  the  tube  is  passed.  To 
fill  the  tube  you  need  only  to  remove  the  lower  stopper,  No.  4,  and  in  replacing 
it,  must  force  it  into  the  cistern  with  a  screw-like  motion  of  the  stopper  one 
way,  and  at  the  same  time  a  screw-like  motion  of  the  cistern  the  opposite  way ; 
in  thus  screwing  in  the  stopper,  it  may  take  a  somewhat  slanting  direction, 
this  is  rectified  by  reversing  the  motion  of  the  stopper  and  the  cistern,  and 
thus  screw  it  into  the  black  mark.  This  should  be  practised  two  or  three 
times  on  the  empty  tube  and  cistern,  it  is  like  putting  a  cork  into  a  bottle,  the 
latter  being  too  small  for  the  cork. 

8.  To  clean  the  cistern,  take  it  off  the  upper  stopper,  No.  2 ;  this  must  be 
done  with  the  same  careful  screw-like  motion  as  in  putting  it  on,  so  as  not  to 
bring  the  cistern  into  contact  with  the  end  of  the  tube,  as  it  may  damage  it ; 
the  rule  for  placing  on  the  cistern  is  to  bring  the  end  of  the  tube  half-way  into 
the  cistern,  which  is  the  best  place  for  it,  on  account  of  the  motion  when 
remersing  the  Barometer  after  filling  it. 

4.  Begin  by  cleaning  the  cistern  outside  and  in  with  a  clean  dry  duster 
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and  tium  the  ontaide  of  the  tube  with  the  same ;  pass  the  end  of  the  spiral- 
tody  with  the  calico  attached,  down  the  bore  of  the  tube,  and  sweep  ont  all 
the  particles  of  dnst,  and  whatever  imparities  may  have  got  in ;  pass  the  open 
end  of  tlie  tube  throngh  the  stopper  No.  2,  which  has  a  hole  in  it,  and  let  it 
pnJ6et  aboat  1|  inch,  so  as  to  reach  the  middle  of  the  cistern,  which  now 
put  on  with  a  screw-like  motion,  and  place  it  on  the  stand,  cistern  uppermost. 
Then  ihmst  the  feather  end  of  the  spiral-cord  down  to  the  bottom  of  the  tube 
•oj  let  it  remain  there. 

5.  Now  take  the  filterer,  and  poor  the  mercniy  into  the  orifice  of  the  tnbo 

ontil  it  is  one  third  filled.     With  the  fore-finger  of  the  right  hand  move  the 

spinl-cord  round  rapidly  from  left  to  right,  and  when  it  has  wormed  its  way 

oot  of  the  mercnry,  withdraw  the  laden  feather  from  the  tnbe ;   clean  the 

fMther-end  of  the  spiral-cord,  and  put  it  in  again  to  the  bottom  of  the  tube. 

^  Repeat  the  filling  up  of  the  mercury  one  third  more,  and  renew  the  same 

Mfon  with  the  spiral-cord ;  clean  the  feather  once  more,  re-introduce  it,  and, 

Wng  filled  up  the  mercury  to  within  three-quarters  of  an  inch  to  the  top  of 

tlie  dstern,  withdraw  the  feather  with  the  same  motion  as  before,  and  care- 

^7  fill  up  the  space  left  by  the  spiral-cord  with  mercury  to  within  an  inch 

of  the  top ;  brush  round  the  cistern  with  the  feather-end  of  the  spiral-cord. 

N.B.  When  giving  the  spiral-cord  circular  motion  in  the  tube,  as  it  worms 
its  way  upwards  and  out  of  the  tube,  when  the  spiral-cord  is  too  long  to  con- 
veniently give  it  circular  motion,  on  account  of  its  striking  against  you,  tie  the 
end  of  the  cord  with  a  loose  single  knot,  round  the  tube,  under  the  stopper  of 
the  eigton,  and  it  will  be  out  of  the  way,  and  help  to  give  the  required  motion. 
7.  This  done,  place  the  lower  stopper,  No.  4,  with  a  screw-like  motion, 
finnly  and  evenly  into  the  mouth  of  the  cistern ;  place  the  top  of  the  zinc  tube 
on  it,  and  the  lugs  of  the  said  top  will  reach  to  the  stopper  No.  2,  and  then 
with  the  right  hand  reversed  make  the  lugs  nip  the  stopper.  No.  2 ;  the  cistern 
and  stoppers  thus  secured,  draw  the  Barometer  perpendicular  out  of  the 
stand ;  and,  still  holding  it  thus  firmly,  steadily  and  slowly  reverse  the  Baro* 
meter,  and  replace  it  in  the  stand,  reeving  the  upper  end  of  the  Barometer 
throng^  the  hole  in  the  upper  shelf  of  the  stand  No.  2,  and  land  the  cistern 
(m  the  lower  shelf,  and  set  it  upright,  and  let  it  remain  with  the  cover  of  the 
one  tftbe,  which  affords  it  protection. 

B.  Lastly,  raise  the  npper  stopper,  No.  2,  sufficiently  to  admit  the  ivory 
&e,  No.  5 ;  set  it  perpendicular,  and  in  the  middle  of  the  cistern,  allow  it  to 
remam  a  few  minutes,  read  off  both  scales,  the  upper  one  first ;  their  difference 
is  the  reading  of  the  Barometer. 

Bo  not  use  a  reading  glass  of  too  great  convexity,  as  it  will  cause  parallax ; 
"^  convex  surfaces  are  the  proper  ones  to  register,  and  the  eye  should  be 
placed  on  the  same  level  as  the  convex  surface  and  at  right  angles  to  the  tube, 
which  is  easily  ascertained  by  noticing  when  the  reflection  of  any  mark  of  the 
gradoation  coincides  with  itself. 

NOTE. 

HEMiKKa.— 1.  In  emptying  the  tube,  I  have  noticed  that  the  mercury  always  takes 
^  a  ipiral-form,  lomewhat  like  a  oork-Borew,  with  the  handle  held  downwards;  the 
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same  law  has  been  followed  in  filling  with  a  spiral-cord,  and  taming  it  round  t] 
fame  way. 

2.  In  comparing  one  of  my  Barometers  with  one  ol  Newton^s  of  the  same  ris. 
Newton*s  always  fell  with  a  concave  surface,  while  my  Barometer  always  maintained 
convex^  whether  rising  or  fallmg,  thus  making  the  daily  differences  more  exact.^ 

8.  Ilie  largest  sized  barometers  can  be  filled  by  this  process,  by  only  enlarging 
spiral-cord  and  adding  more  feathers. 


PROCEEDINGS  AT  THE  MEETINGS  OF  THE  SOCIETY. 

November  19th,  1873. 
Ordinary  Meeting. 

Hobeet  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  chair. 

WiNTouR  Frederick  Gwinnell,  13    Markham    Square,  Chelsea,    S-W.; 

Thomas  Paulin,  Winchmore  Hill,  Middlesex  ;  and 

Theodore  Henry  Maine  Walrond,  Army  Medical  Department,  6  White- 
hall Yard,  S.W., 
were  balloted  for  and  duly  elected  Fellows  of  the  Society. 

The  names  of  six  Canilidates  for  Admission  into  the  Society  were  read. 

Mr.  E.  E.  Glyde  was  admitted  a  Fellow  of  the  Society. 

Mr.  W.  R.  Birt  and  Mr.  J.  S.  Harding  were  appointed  Auditors  of  the 
Treasurer's  account. 

The  following  papers  were  then  read  : — 

"  On  the  Tlmnderstorm  at  Brighton  on  October  8th,  1873,  and  its  effects.''  By 
F.  E.  Sawyer,  F.M.S.  (p.  6.) 

Mr.  Scott  remarked  that  it  was  a  very  interesting  thing  to  know  that  Mr. 
Sawyer  could  prove  that  the  Lightning  was  in  a  Globular  form,  as  it  very  rarely 
appears  in  that  form. 

Captain  Toynbee.  In  examining  the  logs  of  the  Meteorological  Office,  I  find 
that  Globular  Lightning  is  frequently  mentioned ;  this  will  be  shown  by  the  pub- 
lished remarks  in  the  work  on  which  we  are  now  engaged. 

Mr.  Prince.  The  Globular  Lightning  is  not  so  unusual  as  many  people 
suppose.    Within  the  last  three  years  1  have  seen  it  four  times. 

Mr.  Symons  could  quite  con-oborate  Mr.  Prince's  remark.  In  1857  to  1859  he 
gave  a  great  deal  of  time  to  collecting  observations  of  Atmospheric  Electricity, 
and  in  several  instances  reference  was  made  to  Balls  of  Fire,  some  reporters 
making  them  two  feet  in  diameter  and  some  merely  a  few  inches.  In  one  instance 
he  remembered  a  house  within  a  few  yards  of  his  own  residence  which  was  struck 
by  Liglitning ;  two  persons  were  looking  at  it  at  the  time  it  was  struck,  and  they 
both  said  that  as  the  ball  came  down,  just  before  it  struck  the  house,  it  seemed  to 
divide,  one  part  of  it  going  down  the  front  of  the  house,  and  the  other,  he  sup- 
posed, going  down  the  back.  On  examination  of  the  house,  it  was  perfectly  clear 
that  there  were  two  distinct  lines  of  discharge  ;  whether  there  were  two  balls,  or 
whether  the  one  ball  divided  into  two,  is  more  than  he  could  pretend  to  say. 
There  is  one  very  interesting  point  which  Mr.  Sawyer  noticed,  and  that  is  the 
year  of  maximum  number  of  storms,  1872,  and  the  minimum  in  1860.  Now 
these  two  years  have  one  thing  in  common.  They  are  the  two  wettest  years 
we  have  had  for  some  time ;  yet  we  must  remember  that  the  summer  of  18(30  was 
one  of  the  coldest,  therefore  we  get  at  the  fact  that  it  requires  both  heat  and 
moisture  to  account  for  excessive  frequency  of  storms. 

Mr.  Prince.  In  reports  made  on  the  subject  it  has  been  described  as  a  ball 
of  ^re  falling  J  therefore  it  cannot  be  instantaneous. 

Mr.  Scott.  I  have  heard  it  spoken  of  in  Jamaica  as  coming  into  rooms,  and 
as  being  seen  to  move  about. 

Mr.  Symons.    There  was  one  instance  of  its  slowness  of  motion,  in  Bedford- 
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sliire :  a  bouse  was  stnick,  and  the  person  inside  was  able  to  get  out  of  doors  and 
see  the  ball  come  out  after  lier. 

Mr.Laughton.    I  happened  to  see  an  instance  of  this  (ball  lightning)  in 

Sontbsettin  the  summer  of  1870.    It  was  about  half -past  eight,  on  the  evening 

of  the  16tb  June.    As  it  passed,  or  seemed  to  pass,  in  front  c?  my  house,  I,  and 

thoee  who  were  in  the  room,  heard  most  distinctly  a  hissing  noise  like  that  of  a 

rocket:  it  was  ahnost  immediately  followed  by  a  loud  report,  not  at  all  like 

tlonder,  bat  rather  as  of  houses  falling  in.    The  gloom  was  so  intense  that  we 

cooldsee  nothing  of  what  had  really  occurred  ;  but,  from  the  noise,  we  all  fancied 

the  fire  ball  must  have  struck  and  knocked  down  some  half-built  houses  in  the 

Beigfaboorhood  ;   it  was  not  till  the  next   morning,   when  we  saw  them  still 

lUnding,  that  we  recognised  our  mistake. 

Mr.  ^wyer.    I  should  like  to  ask  the  question,  whether  the  lightning  appears 

to  select  any  special  trees  for  striking. 

Mr.  Symons.  a  list  of  trees  most  frequently  struck  was  drawn  up  some 
ywra  ago  by  professor  Arago,  and  the  same  has  been  proved  by  subsequent  ex- 
perience. The  oak  is  very  rarely  struck,  and  there  was  one  tree  so  seldom,  if 
ever,  etruck,  that  tradition  has  it,  that  it  is  proof  against  it,  and  that  kings  had 
tnes  of  this  kind  planted  in  times  past  so  that  they  could  have  the  protection 
afforded  by  them. 

The  President.  That  tree  was  a  kind  of  cypress,  I  believe.  The  elm  and 
the  oak  are  unquestionably  often  struck. 

Mr.  Dines.  The  elm  because  of  moisture,  and  the  oak  because  of  the  iron, 
I  suppose.    The  beech  I  have  never  heard  of  as  being  struck. 

Mr.  Prince.  Within  two-and-a-half  miles  of  where  I  live,  there  was  a  very 
large  beech  tree  struck  by  lightning,  and  cut  asunder  about  six  ieet  from  the 
groond. 

Mr.  Deanb.  There  are  many  poplar  trees  on  Clapham  Common,  only  one  of 
which  has  been  struck,  and  that  twice,  by  lightning. 

''Some  of  the  Considerations  suggested  by  the  Depressions  which  passed  over 
the  British  Islands  during  September  1873."    By  F.  Gaster,  F.M  S.  (p.  8). 

Captain  Toynree.  As  I  have  been  referred  to  in  this  paper,  I  wish  to  say 
that  my  impression  is,  that  Cyclones,  and  cyclonic  movements  of  the  air,  are 
^iea  carried  along  by  the  prevailing  wind  which  surrounds  them,  just  as  an  eddy 
10  a  river  is  carried  along  by  the  tide. 

The  President.  It  is,  I  should  think,  like  the  eddy  between  two  currents 
going  in  the  same  direction  with  unequal  velocities. 

Captain  Toynbee.  I  think  it  mechanical,  the  course  of  the  east  winds 
eanying  with  it  all  that  it  finds.  The  question  of  whether  it  is  the  same  air,  I 
most  leave. 

Mr.  Scott.  Tlie  idea  thrown  out  in  the  paper  as  to  the  motion  of  Cyclones 
bemg  ruled  by  the  position  of  the  areas  of  liigh  pressure,  seems  to  me  to  be  one 
of  .the  most  fruitful  of  recent  ideas  as  to  weather  knowledge.  It  was  first 
brought  to  my  notice  by  some  remarks  from  Captain  Toynbee  ;  and  in  the  July 
number  of  the  Quarterly  Journal  (p.  184)  there  is  a  reference  to  a  statement 
contained  in  the  **  Barometer  Manual,"  to  the  effect  that  at  the  Azores  the  direc- 
tion of  the  usual  trajectory  of  cyclones  is  from  N.W.  towards  S.E.  Now,  the 
Atlantic  area  of  high  pressure  (the  Horse  Latitudes)  lies  in  a  W.  direction  from 
the  Azores,  and  you  will  all  remember  that  the  ordinary  track  of  West  India 
horricanes  sweeps  round  the  western  border  of  that  same  area.  It  would  be  ex- 
tiemely  interesting  if  we  could  get  evidence  of  the  usual  tracks  of  storms,  wher- 
ever they  exist,  on  all  sides  of  this  area.  In  a  lecture  I  deliverci  last  winter,  at 
the  London  Institution,  this  view  ot  the  mutual  relation  between  storms  and  anti- 
<^cbne8  was  urged,  and  it  seems  to  me  probable  that  the  cyclones  skirt  roimd 
the  anti-cyclones,  being  carried  by  the  prevailing  wind  current,  if  the  anti- 
^clone  lies  over  Ireland,  the  wind  on  the  east  coast  of  England  will  be  northerly  ; 
**ia8  a  fact,  when  the  conditions  of  pressure  are  such  as  I  have  described,  we  do 
^i  that  areas  of  depression  sweep  down  from  the  northward  over  the  North  sea, 
<^»ing  northerly  gales  on  our  east  coast.  When  the  area  of  high  pressure  lies 
to  the  eastward,  the  path  of  the  cyclones  on  our  west  coast  is  usually  from  S.  to 
^')  and  when  barometrical  readings  are  highest  over  France,  the  track  of 
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cyclonic  areas  is  from  W.  to  E.  over  these  islands.  There  is  one  weak  point  in 
the  theory,  viz.  tliat  although  readings  are  not  unfrequently  highest  in  Scotland, 
yet  an  advance  of  cyclones  from  the  eastward  is  excessively  rare. 

Discussion  on  the  "  Best  Form  of  Thermometer  Stand." 

The  President.  The  next  business  is  to  proceed  with  the  adjourned  discus- 
sion "  on  the  best  form  of  Thermometer  Stand.  This  subject  arose  out  of  a  paper 
by  Mr.  Plummer,  read  before  this  Society  at  the  June  meeting  (Vol.  I.  p.  241); 
but  the  subject  was  so  large  that  it  was  acfjoumed  till  another  meeting,  and  in  the 
mean  time  our  Secretary  has  prepared  a  brief  memorandum  of  the  conditions 
which  it  seems  most  desirable  to  have  secured  by  ThermometerStands,  so  as  to 
narrow  the  discussion,  and  bring  it  to  bear  upon  essential  points.  This  memoran- 
dum has  been  printed,  and  is  now  being  circulated  in  the  room. 

Notes  on  Thermometer  Stands.  * 

Conditions  to  be  fulfilled. 

1.  Direct  Rats  of  Sun. — The  contained  Thermometers  must  at  all  times  be 
shielded  from  the  direct  rays  of  the  Sun. 

2.  Temperature  of  Stand  itself. — ^The  stand  must  be  so  arranged  that 
even  if  its  own  external  temperature  be  raised,  the  Thermometers  shall  not  be 
thereby  affected.  ' 

3.  Reflection  from  the  Ground  and  from  Surrounding  Objects. — As 
reflected  heat  must  diminish  the  accuracy  with  which  Thermometers  indicate  air 
or  shade  temperature,  these  disturbing  causes  should  be  excluded. 

4.  Sky  Radiation. — The  temperature  of  the  air  alone  being  desired,  it  is 
necessary  that  the  readings  of  the  Thermometers  be  not  lowered  by  radiation  to 
the  sky. 

6.  Independence  of  Surrounding  Objects.— It  being  necessary  that  one 
pattern  of  stand  be  used  in  all  localities,  it  follows  that  it  should  be  absolutely 
independent  of  all  surrounding  objects. 

6.  Circulation  of  Air. — ^There  must  be  fr^e  circulation  of  air  round  the 
Thermometers. 

7.  Rain. — ^No  rain  should  ever  reach  the  dry-bulb  Thermometers ;  for  if  it  does, 
it  improperly  lowers  their  temperature,  malung  them  read  even  lower  than  the 
wet  bulb. 

8.  Snow. — The  Stand  must  also  be  unaffected  by  snow,  both  as  above- 
mentioned  and  from  obstructed  circulation  of  air.  [Mr.  Stow  thinks  it  very 
difficult  to  exclude  dry  snow  ;  and  that  its  admission  is  not  very  important.] 

9.  No  Attention  required. — It  is  very  desirable  that  the  stand  should  re- 
quire no  attention  between  the  hours  of  observation. 

10.  Duplicate  Instruments. — It  is  desirable,  but  not  absolutely  necessary, 
that  room  be  provided  for  a  duplicate  set  of  instruments. 

11.  Cost. — The  Stand  should  not  be  costly. 

12.  Transmission. — It  should  be  capable  of  easy  transmission  by  rail  or 
otherwise. 

Before  entering  upon  the  general  discussion,  I  propose  to  read  these  conditions 
and  hear  any  remarks  that  you  may  have  to  make  upon  them  seriatim.  The  con- 
ditions are : — 

"  1.  The  contained  Thermometers  must  at  all  times  be  shielded  from  the  direct 
rays  of  the  sun." 

I  presume  there  cannot  be  much  doubt  about  that.  If  any  gentleman  hag  a 
doubt,  perhaps  he  will  be  good  enough  to  express  it. 

Mr.  Prince.  I  should  like  to  say  a  word  or  two  on  Thermometer  Stands  in 
general. 

The  President. — That  will  come  best  after  we  have  gone  through  these 
Conditions. 

No.  1  was  then  agreed  to. 

The  President.  "  2.  The  Stand  must  be  so  arranged  that  even  if  its  own 
external  temperature  be  raised,  the  Thermometers  shall  not  be  thereby  affected." 

This  is  perhaps  a  Condition  that  may  require  a  little  discussion.  I  know  from 
experience  that  Stands  do  communicate  heat  to  Thermometers,  and  have  no 
doubt  that  some  sucli  condition  should  be  secured. 
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Colonel  Strange.  I  hardly  like  the  words ;  they  seem  to  imply  a  doubt 
whether  tKe  temperature  of  the  Stand  is  liable  to  change. 

Captain  Toynbee.  Perhaps  it  would  be  well  to  substitute  the  word  **  when** 
for«i£" 

Hr.  Syxons  thought  it  only  right  to  saj  that  these  Conditions  were  drawn  up 
by  Mr.  Gaster,  Mr.  Griffithf  Mr.  Stow,  ana  himself,  and  it  was  their  intention  to 
express  that  the  Thermometers  should  not  be  affected  when  the  temperature  of 
th€  Stand  was  raised. 

Colonel  Stbanoe.    If  the  Thermometers  were  enclosed  in  wood,  this  would 

The  President.  Do  you  mean  to  imply  that  the  temperature  will  of 
necessity  be  affected? 

Colonel  Strange.    If  the  temperature  of  the  Stand  is  itself  altered. 

Mr.  GiSTER.  The  slip  of  using  "  if'  for  "  when"  was  fallen  into  by  mistake  : 
bat  we  are  of  opinion  that  if  the  temperature  of  the  interior  of  the  Stand  were 
ondoiy  raised,  the  Thermoiheters  must  be  thereby  undesirably  affected.  I  think, 
if  the  meeting  so  understands  it,  that  is  all  that  is  required. 

The  President.  Suppose  we  make  it  read,  "The  Stand  must  be  so  arranged 
that  even  its  own  temperature  shall  not  affect  the  enclosed  Thermometers.*' 

Colonel  Strange.  I  do  not  understand  what  is  meant  by  '*  external  tem< 
perature,"  bepause  if  the  external  temperature  be  affected,  then  the  Thermometer 
most  be  affected  also. 

The  President.  My  experience  is,  that  Stands  generally  absorb  and  com- 
mnnicate  heat,  and  so  increase  the  temperature  readings  of  the  Thermometers. 

Me.  Stmons  might  mention  that  in  the  case  of  the  "  James**  Stand,  the  tem- 
perature of  the  woodwork  does  not  affect  the  Thermometer. 

Colonel  Strange.  I  think  the  word  "  external"  must  be  retained ;  and  yet, 
ts  the  Gondition  reads,  a  doubt  is  implied. 

Mr.  Gaster.  I  think  the  meeting  generally  understands  what  is  meant, 
sod  that  is  all  that  is  needed. 

The  President.    The  condition  will  stand  then  : — 

**t  The  Stand  must  be  so  arranged,  that  even  when  its  own  external  tem- 
perature if  raised,  the  Thermometers  shaJl  not  be  thereby  materially  affected." 

Agreed  to. 

Tbb  President.  "  3.  As  reflected  heat  must  diminish  the  accuracy  with 
whieh  Thermometers  indicate  air  or  shade  temperature,  these  disturbing  causes 
thoald  be  excluded.*'    I  suppose  there  cannot  be  much  doubt  about  that  ? 

Mr.  Sawyer.  It  seems  to  raise  the  question,  should  the  Stand  be  closed  at 
the  bottom,  and  does  the  ground  reflect  cold  upwards  ? 

Mr.  Scott.  Reflected  cold  cannot  be  spoken  of;  cold  is  but  a  deficiency  of 
heat 

Condition  3  was  then  agreed  to. 

The  President.  "  4.  The  temperature  of  the  air  alone  being  desired,  it  is 
Becessary  that  the  readings  of  the  Thermometers  be  not  lowered  by  radiation  to 
the  sky.^ 

Mr.  Scott.  This  Condition  disallows  Sir  H.  James's  Stand,  M.  C.  Ste.  Claire 
Berille's  Stand,  Glaisher's  Stand,  and  in  fact  every  open  Stand,  and  adopts  the 
Kew  Stand,  or  Stands  similar  to  it.  I  think  this  is  a  point  that  should  be  well 
considered.  There  can  scarcely  be  a  doubt  that  the  Condition  is  desirable,  in 
one  sense,  but  is  it  practicable  ? 

Mr.  Symons  had  no  wish  to  lead  the  meeting  to  any  conclusion,  but  as  the 
Condition  knocks  on  the  head  a  considerable  number  of  Stands,  he  thought  it 
only  right  to  say  that  he  held  in  his  hands  papers  from  gentlemen  who  have 
^^n  it  their  attention,  and  the  four  gentlemen  whose  names  he  mentioned  also 
tliink  this  clause  should  be  retained ;  but  he  did  not  wish  their  opinion  to  bias  that 
^  the  meeting  in  the  least. 

Mr.  Wilson.    I  don't  see  any  reference  to  radiation  from  the  ground. 

Mr.  SOOTT.    See  No.  3,  implying  deficiency  of  reflected  heat. 
,  Mr.    Strachan.     I  think,  under  No.  3,  we  might  take  the  question  of  radia- 
^on  fiora  the  ground. 

Colonel  Strange.  I  think  radiation  from  the  ground  is  not  dealt  with  by 
Condition  3,  aad  ^eiefore  No.  4  would  be  the  proper  place  for  it. 
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The  President.     This  would  be  secured  by  simply  leaving  out  the  wo 
»« to  the  sky"  in  No.  4. 

Mr.  Scott.     I  ^m  glad  to  hear  the  opinion  expressed  about  these  Stands,  m 
it  is  rather  an  amusing  comment  on  the  paper  out  of  which  the  present  discuss  m 
has  arisen.     Mr.  Plummer  wrote  in  favour  of  Glaisher's  or  open  Stands,  but  ^ 
decision  of  this  Society  is  that  you  should  not  have  open  Stands.    It  is  undenia^ 
that  you  will  frequently  find  gentlemen  who  indignantly  refuse  to  have  anythL 
to  do  with  Thermometers  that  are  not  exposed  to  radiation.    I  myself  think  it  t 
right  opinion  to  adopt — ^that  Thermometers  should  not  be  exposed  to  radiatl 

Colonel  Strange.    Are  we  to  come  to  a  formal  and  authoritative  dedai 
or  we  are  only  arranging  terms  for  discussion  ? 

The  President.    The  latter  only,  I  conceive.  I  don't  know  whether  it  wo 
not  be  sufficient  to  say,  "  The  temperature  of  the  air  alone  being  desired,  it 
necessaiy  that  the  readings  of  the  Thermometers  be  not  lowered  by  radiation. 

Mr.  Legky.    Or  "  in  taking  the  temperature  of  the  air  alone,"  (and  leave 
the  words,  **  being  desired,")  it  is  necessary,  &c. 

The  President.    Does  that  make  any  material  change  ? 

Mr.  Lecky.    The  temperature  of  the  air  is  what  is  required  for  the  puip' 
of  Meteorology. 

Captain  Toynbee.    Would  it  not  be  well  to  omit  the  words,  "  to  the  sk; 
and  **  lowered,"  substituting  *'  not  affected"  in  their  stead. 

The  President.    I  think  that  would  do. 

Colonel  Strange.    Shall  we  say,  "  The  Stand  must  be  so  arranged  as 
give  the  temperature  of  the  air  unaffected  by  radiation"  ? 

Mr.  Strachan.  I  apprehend  that  radiation  makes  a  considerable  different 
in  the  temperature  of  the  air  about  a  screen.  For  instance,  a  naked  Thermomet^ 
four  feet  above  the  ground  would  read  lower  during  the  night  than  one  surroundi 
by  a  screen  ;  and  conversely  during  the  day,  because  the  naked  instrument  ia  i 
fluenced  by  radiation, 

Mr.  Gaster.  I  differ  very  much  from  Mr.  Strachan.  The  temperature  of 
air  is  very  little  affected  by  rcuUoHony  but  is  affected  by  contact ;  and  in 
order  that  the  true  temperature  of  the  air  may  be  ascertained,  it  is  necessary 
that  the  Thermometer  be  not  exposed  to  any  excess  of  radiation. 

The  President.  We  will  now  make  Condition  4  read,  "  The  temperature  ot 
the  air  alone  being  required,  it  is  desirable  that  the  readings  of  the  Thermom- 
eters be  protected  from  the  commimication  of  other  exterior  influences." 

Agreed  to.  , 

The  President.  "  5.  It  being  necessary  that  one  pattern  of  Stand  be  nsed 
in  all  localities,  it  follows,  that  it  should  be  absolutely  independent  of  all  sur- 
rounding objects." 

Mr.  Symons.  In  fixing  this  Condition  it  was  considered  that  some  observers 
might  be  cramped  for  space,  and  that  it  was  necessary  to  get  one  pattern  for  all 
localities. 

Colonel  Strange.    Uniformity,  then,  is  the  point  for  consideration  ? 

Mr.  Scott.  M.  Plantamour  at  Vienna,  as  chairman  of  the  sub-committee  on 
Thermometric  exposure,  absolutely  declined  to  give  a  definite  answer  to  this 
question ;  i^d  it  is  perfectly  certain  that  a  Stand  which  will  suit  a  climate  like 
England,  will  not  suit  an  Indian  climate.  This  question  comes  opportunely, 
because  we  in  the  Meteorological  Office  are  now  asked  to  devise  a  form  of  Stand 
£or  China.  If  I  should  say,  send  a  *^  Stevenson"  Stand,  we  should  find  that 
that  Would  not  suit  without  alteration. 

Colonel  Strange.  I  think  that  two  subjects  are  mixed  up  together  in  this 
Condition :  one  question  is,  whether  one  pattern  of  Stand  is  suitable  for  all 
climates  ;  and  the  next,  whether  one  pattern  is  suitable  to  all  localities. 

Mr.  Gaster.  When  the  Condition  was  drawn,  did  you  contemplate  a  Stand 
that  could  be  used  in  India  ? 

Mr.  Symons  did  not,  he  only  meant  the  difference  between  one  man's  back 
garden,  and  another  man's  back  garden. 

Mr.  Wilson.  Will  Mr.  Scott  explain  why  a  "  Stevenson"  Stand  would  not 
do  for  hot  climates  ? 

Mr.  Scott.  It  is  too  small,  and  the  height  from  the  ground  too  slight.  There 
is  also  another  question  which  arises  out  of  this  subject,  and  that  is  that  in  the 
north,  observers  will  positively  refuse  to  have   anything  to  do  with  Stands 


FBOCESDINOB  AT  THB  UEETINOS.  41 

that  are  not  attached  to  the  windows  of  houses.  The  Italians  use  the  "  Finestra 
Meteorologica'*  on  the  north  side  of  a  house  ;  and  on  the  other  hand,  in  India, 
you  will  find  that  if  the  Thermometers  are  attached  to  the  houses,  you  will  not 
get  the  true  temperature  at  all.  I  do  not  know  whether  any  of  you  are  aware  of 
the  origin  of  the  Kew  Stand  ;  I  have  heard  that  it  was  nimply,  that  Gen.  Lcfroy 
copied  a  meat  safe,  w;hen  he  wanted  a  Stand  for  use  at  Toronto,  and  used  it  for  a 
Thermometer  Stand,  and  hence  we  have  the  origin  of  the  *'  Kew"  Stand. 

Colonel  Stbange.  I  think  the  intention  is  that  we  should  express  ourselves 
in  the  clearest  possible  language ;  and  I  would  suggest  this  Condition  being 
difided,  one,  as  to  universality  of  pattern,  and  second,  as  to  the  independence  of 
tbe  Stand  from  surrounding  objects. 

The  Pbesidbmt.  It  is  proposed  then  to  stand,  **  that  one  pattern  of  Stand 
ahould  be  used  in  all  localities. 

Mr.  Stmoms.  There  is  nothing  binding  then  in  the  Condition  as  to  height 
fit>m  the  ground,  it  is  merely  that  you  should  not  use  anv  other  pattern ;  therei'ore 
^  should  be  inclined  to  let  the  words  **  in  all  localities    remain. 

The  Pbbsidemt.    Then  we  will  let  the  clause  stand,  '*  It  is  desirable  that  one 
Pattern  of  Stand  be  used  in  all  localities." 
Agreed  to. 

The  President.    ^  It  is  desirable  that  the  Stand  should  be  absolutely  inde- 
pendent of  all  surrounding  objects." 

Ur.  WiusoN.    Do  I  understand  that  Wall  Stands  and  Window  Stands  are  to 
■*®  condemned  ? 

The  President.    Undoubtedly,  if  that  form  of  the  Condition  be  adopted. 
Mr.  Strachan.    The  Condition  does  not  say  anything  about  what  distance 
^gy  are  to  be  from  the  walL 

The  President.  It  means,  *'  well  separated,"  having  no  fixed  material  con- 
"lection. 

Mr.  Stmons.    It  means,  '*  absolutely  separated."    Say  you  have  a  "  James*  ** 
^taod,  eight  or  ten  feet  from  a  wall,  jou  get  considerable  radiation,  and  that  was 
^e  ground  of  guarding  against  the  mfluenca  of  surrounding  objects. 
Agreed  to. 

The   President.    '*  6.  There  must  be  free  circulation   of  air  round  '  the 
^berxnometers." 
Mr.  Strachan.    This  would  mean  there  are  to  be  currents  of  air  ? 
The  President.    Not  necessarily  ;  it  means  rather,  free  access. 
Colonel  Strange.    I  think  "  free  access"  better  than  "'  free  circulation." 
The  President.    "6.  There  must  be  free  access  of  air  round   the  Ther- 
ttiometers." 
Agreed  to. 

The  President.    "  7.  No  rain  should  ever  reach  the  dry-bulb  Thermometers ; 
^r  if  it  does,  it  improperly  lowers  their  temperature,  making  thum  read  even 
lower  than  the  wet  bulb."    I  think  there  need  not  be  much  discussion  on  this 
clause. 
Mr.  Dines.    Is  it  possible  to  keep  moisture  from  the  dry  bulb  ? 
Mr.  Symons.    Very  nearly. 

Mr.  Dines.    Is  it  possible  with  the  "  Kew  Stand"  ? 

Mr.  Symons.  We  never  experienced  any  difficulty.  "Martin's"  never  re- 
^^ived  rain  but  once  ;  and  "  Morris"  only  failed  twice  ;  "  Griffith"  never  failed  at 
^n,  and  on  one  occasion,,  he  did  not  know  how,  rain  was  reported  in  the  ^*  Kew" 
^^^d  ;  some  of  the  other  Stands  of  which  diagrams  were  exhibited,  have  failed 
**^irty  and  forty  times  in  one  year, 
^o.  7.    Agreed  to. 

The  President.  "  8.  The  Stand  must  also  be  unaffected  by  snow,  both  as 
^Oove  mentioned  and  from  obstructed  circulation  of  air.  (Mr.  Stow  thinks  it  very 
difficult  to  exclude  dry  snow  ;  and  that  its  admission  is  not  very  important)."  I 
"^^uld  suggest  that  this  clause  be  made  to  read  : — "  The  Stand  must  also  be  un- 
•««cted  by  snow,  whether  as  a  direct  fall,  or  by  impeding  access  of  air." 

Agreed  to. 
^*The  President.    "  9.  It  is  very  desirable  that  the  Stand  require  no  attention 
"^tween  the  hours  of  observation."    That,  I  think,  must  be  paramount. 
Agreed  to. 

The  President.    **  10.  It  is  desirable,  but  not  absolutely  necessary,  thai 
'^ai  be  provided  for  a  duplicate  set  of  instruments." 
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Mr.  Gaster.  I  do  not  see  why  a  duplicate  set  is  required  for  the  Stand.  If 
you  want  to  test  other  people's  instruments,  I  do  «ee  the  reason  for  it ;  but  I 
can  have  duplicates,  and  keep  them  in  my  own  house. 

The  Fresidemt.  As  a  matter  of  practical  experience,  I  have  always  con- 
sidered it  desirable  to  have  duplicates  m  the  Stand  myself. 

Agreed  to. 

The  President.    "  11.  The  Stand  should  not  be  costly." 

Colonel  Strange.  I  think  excellence  is  the  point,  and  not  cost ;  and  I  would 
strike  out  this  clause. 

Mr.  Symons.  There  were  two  reasons  for  inserting  it :  one  was  because  the 
"  Kew"  Stand  costs  about  £16 ;  and  the  other  was,  that  if  you  recommend  sudi 
Stands  as  that,  it  will  be  a  long  time  before  you  get  Observers  generally  to  adopt 
thom. 

Colonel  Strange.  We  are  now  endeavouring  to  set  before  the  scientific 
public  a  correct  view  on  the  subject,  and  efficiency  should  not  be  sacrificed  to 
economy. 

Captain  Toynbee.  But  you  surely  will  allow  "it  is  desirable"  that  the 
Stand  shall  not  be  costly  ? 

Colonel  Stkange.  I  say,  it  amounts  to  this,  that  if  a  good  Stand  costs,  say 
100  guineas,  and  an  inferior  Stand,  costs,  say  20  guineas,  you  are  bound  to  use 
the  good  Stand. 

Mr.  Strachan.    The  cost  of  the  Stand  will  vary  with  localities. 

Mr.  Whipple.  The  question  of  the  cost  of  the  Stand  is  trivial,  I  think,  when 
compared  with  the  value  of  observations  spread  over  many  years ;  and  it  is  false 
economy  to  begin  a  series  of  observations  with  inferior  appliances,  which  in  the 
long-run  may  cause  a  break,  or  even  render  the  observations  worthless. 

The  President.  The  meaning  of  the  clause  is  this.  Supposing  there  are 
two  good  Stands,  and  one  is  less  costly  than  the  other,  it  is  desirable  that  yon 
should  adopt  the  less  costly  one. 

Mr.  Symons,  in  answer  to  the  remarks  which  have  been  made,  would  say, 
that  if  Dr.  Clouston,  a  clergyman  in  the  Orkneys,  whose  observations  have 
proved  so  valuable,  had  been  put  to  the  expense  of  ten  or  fifteen  pounds  (and  it 
IS  not  at  all  derogatory  to  say  so)  to  make  his  observations,  they  would  have 
been  lost  to  the  public.  His  opinion  was,  that  the  clause  should  be  retained. 
It  might  be  modified,  if  desired,  by  the  insertion  of  some  such  words  as,  "  pro- 
viding they  are  equally  good." 

Colonel  Strange.  If  two  Stands  are  equally  good,  and  one  is  more  expen- 
sive than  the  other,  the  cheaper  one  is  obviously  preferable  ;  but  if  you  talk  of 
cost,  you  lead  people's  thoughts  rather  towards  economy  than  efficiency,  and  I 
tliink,  iu  scientific  questions,  cost  should  have  nothing  to  do  with  the  matter. 

Mr.  Symons,  as  the  meeting  was  generally  agreed  on  the  meaning  of  the 
clause,  would  have  no  objection  to  withdrawing  it  if  desired. 

Mr.  Wilson.  I  should  object  to  the  withdra^^al  of  the  clause  ;  the  one  thine 
we  want  is  uniformity,  but  if  you  decide  on  a  Stand  which  is  expensive,  you  wiu 
exclude  a  great  number  of  observers. 

The  President.  I  will  put  it  to  the  meeting,  whether  this  clause  shall  be  re- 
tained or  not.  in  the  sense  that  it  means  as  cheap  as  is  consistent  with  efficiency. 

Upon  a  show  of  hands  being  taken,  the  Presiaent  declared  : — 

The  clause  stands  by  10  to  6. 

The  President.  "  12.  It  should  be  capable  of  easy  transmission  by  rail  or 
otherwise." 

Colonel  Strange.    Anything  is  easy  of  transmission. 

Mr.    Symons.    Try  and  send  "  Martin's"  Stand. 

The  President.    It  is  desirable  to  retain  this  clause. 

Mr.    Scott.    I  tliink  I  would  give  expression  to  the  point. 

The  President.  Perhaps  tike  better  course  would  be  to  incorporate  the  two 
last  clauses  into  one. 

Colonel  Strange.    Say,  "  it  should  be  portable." 

Mr.  Strachan.  You  have  not  taken  into  consideration  the  form  of  screen  for 
UPC  on  board  ships. 

The  President.  That  is  a  point  that  may  faiily  be  reserved  for  the  general 
discussion  ;  and  as  the  memorandum  of  desired  Conditions  has  now  been 
definitely  settled,  I  shall  be  glad  to  hear  any  general  remarks  on  the  best  form  of 
Stands. 
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Mr.  Prince  then  read  the  following  paper  :^- 

Cbn  108  diipeMe  with  reatUnga  of  Shade  Temperature^  as  hitherto  registered  for 

comparative  Observations  f 

A  question  haa  often  occurred  to  me,  why,  for  so  many  years,  we  have  ascribed 
each  great  importance  to  observations  of  shade  temperature.     If  the  method 
originated  with  the  notion  that  we  could  thereby  secnre  some  approach  to  uni- 
ibnnity,  the  result  has  by  no  means  justified  the  idea.    I  consider  tliat  the  practice 
of  lecordine  shade  temperature,  rendered  exceedingly  complicated  by  the  infinite 
Tiriety  of  tnermometer  stands,  hitherto  employed,  has  been  the  grand  obstacle 
to  obtaining  such  an  amount  of  uniformity  as  would  render  the  observations  of 
1117  six  meteorologists  in  the  kingdom  fairly  comparable.     I  think,  too,  that  we 
sliODid  take  into  consideration  the  relatively  small  amount  of  the  earth's  surface 
wbieh  remains  throughout  the  greater  part  of  the  day  in  shadow,  as  compared 
with  the  much  larger  proportions,  both  of  land  and  sea,  which  are  fully  exposed 
to,  and  more  generally  under  the  influence  of  the  solar  rays.    During  the  last 
few  weeks  I  have  been  making  an  experimental  inquiry  as  to  the  relative  value 
of  the  readings  of  several  fully  exposed  thermometers,  placed  side  by  side  on  a 
wooden  rail,  at  an  elevation  of  four  feet  from  the  ground.    Some  three  months 
since,  Mr.  S^ons  lent  me  a  set  of  solar  radiation  thermometers,  which  were 
placed  on  this  horizontal  rail  or  stand,  and,  in  addition,  I  placed  thereupon  a  self- 
registering  unprotected  bright  glass  bulb  thermometer,  and  an  ordinary  self- 
regiatering  spirit  minimum  thermometer.    The  readings  of  these  two  last  men- 
tioned instruments,  taken  during  the  months  of  Septeniber  and  October,  deserve, 
1  think,  some  attention.    These  observations,  however,  are  probably  too  limited 
for  the  purpose  of  deducing  absolutely  definite  conclusions,  but  I  am  desirous  of 
bringing  into  notice  certain  results  of  temperature  which  may  be  obtained  from 
both  maximum  and  minimum  thermometers,  unprotected  by  any  stand  whatever. 
The  difference  between  the  mean  daily  readings  of  two  bright  glass  bulb  maxi- 
mum thermometers  as  similar  as  possible  in  their  size  and  construction,  the  one 
placed  in  shadow  on  a  modification  of  Stevenson's  stand,  and  the  other  fully 
exposed  to  the  sun's  rays,  is  really  very  trifling.     Thus,  during  the  month  of 
September,  the  difference  was  3^9*,  while  during  October  it  was  only  l®-9.    It 
should  be  borne  in  mind,  that  during  September  the  greatest  difference  is  found 
to  exist  between  shade  and  solar  radiation  temperature  at  four  feet  from  the  soil.^ 
In  the  course  of  a  few  weeks,  I  purpose  causing  a  bright  glass  bulb  maximum 
thermometer,  divested  of  every  incumbrance,  i,e,  unprotected  either  by  jacket  or 
stand,  to  supersede  both  the  maximum  shade  and  solar  radiation  thermometers 
*t  my  observatory ;  and  I  think  that  an  instrument  of  this  kind,  when  exposed 
to  every  possible  atmospheric  variation,  will  indicate  the  true  maximum  tempera- 
^  of  the  air  far  more  faithfully  than  a  similar  instrument,  howsoever  protected. 
I  was  not  so  fiilly  aware,  until  quite  recently,  that  the  exposed .  mercurial  ther- 
mometer possessed  the  valuable  property  of  reflecting  so  much  of  the  heating 
power  of  the  sun's  rays,  and  thereby  giving  an  intermediate  reading  between 
shade  and  solar  radiation  temperatures,  as  well  as  simplifying  the  question  of 
miiformity  in  the  exposure  of  instruments. 

With  respect  to  spirit  minimum  thermometers,  the  exposed  instruments,  at  four 
^t  from  the  soil,  appears  to  give  an  intermediate  reading  between  one  protected 
°y  a  stand,  and  one  on  grass.    If  this  relative  difference  is  found  to  be  maintained 
throughout  the  year,  the  result  cannot  be  otherwise  than  important,  as  showing 
most  distinctly  that  true  night  temperature  is  not  to  be  obtained  from  the  indica- 
tions of  a  protected  thermometer.    It  may  be  considered  that  in  the  case  of  fog 
^^  fain  the  bulb  would  be  too  much  cooled  down,  by  a  subsequent  evaporation,  to 
'^'^der  a  correct  reading,  but  I  wish  to  maintain  that  such  a  result  would  be  due 
^  important  natural  conditions,  viz.  circumstances  and  locality y  neither  of  which 
^J'Sht  we  to  disturb  or  misrepresent.    Every  leaf  and  blade  of  grass  is  subject 
^  ^'lis  self-same  influence,  wnich  regulates,  to  a  certain  extent,  the  actual  tem- 
^^''^ture  of  the  air,  for  some  distance,  from  the  surface  both  of  vegetation  and 
^  *oil.    As  evidence  of  the  importance  of  the  indications  of  the  exposed  mini- 
0^^  thermometers,  at  four  feet  from  the  ground,  I  will  cite  an  instance  which 
^^rred  on  the  last  morning  of  October :  upon  going  out  of  doors  I  found  the 
^^^iid  was  frozen  so  hard  that  a  wheelbarrow,  in  passing  over  it,  did  not  leave 
— ^  oUun  this  infininAtion  fttna  my  own  obeerrations  at  Uokfield,  durizig  a  period  of  fifteen  ywun, 
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any  impressioiu  Hoar  frost  was  upon  all  the  evergreen  trees  and  shmbs.  The 
readings  of  my  three  minimum  thermometers  were  as  follows :  the  exposed  at  four 
feet,  27° ;  terrestrial  radiation,  21° ;  but  that  protected  by  stand  was  not  lower 
than  32°.  Had  the  latter  instrument  been  the  only  one  employed,  would  it  have 
represented  the  true  minimum  temperature  of  the  air  on  that  morning?  The 
mean  of  the  daily  readings  of  these  three  thermometers  was  as  follows : — 

September.        October. 

Mean  of  daily  readings  of  protected  min.  then 47°'0  42°-7 

„  „  „  exposed    „        „      44°-5  39°-7 

„  „  „  radiation,,        „       42°-5  37°-3 

The  above  results,  as  well  as  those  obtained  from  the  exposed  maximum  ther- 
mometer, appear  to  make  it  desirable  that  meteorologists  should  record  the 
indications  of  exposed  as  well  as  protected  thermometers. 

With  reference  to  the  construction  of  thermometers,  I  think  the  following 
points  should  be  considered : — 1st,  that  the  bulbs  of  all  thermometers  should  be 
of  one  uniform  size  ;  2nd2  that  they  should  be  made,  if  possible,  by  one  person  ; 
3rd,  that  no  Fellow  of  this  Society  should  employ  a  thermometer  which  nas  not 
been  carefully  examined  by  one  of  its  officers,  appointed  for  that  purpose ;  4tii, 
that  all  thermometers  at  present  in  use  should  be  compared  with  a  recognized 
standard,  and  tested  as  minutely  as  our  rain  gauges ;  5th,  that  an  agreement 
should  be  made  as  to  the  standard  height  above  the  ground  at  which  both  ex- 
posed and  protected  instruments  should  be  placed ;  6th,  that  the  Society  should  not 
accept  observations  from  any  Fellow  who  aoes  not  comply  with  their  regulations. 

This  latter  suggestion  leads  to  the  inquirv,  who  are  the  Observers  for  the 
British  Meteorological  Society,  what  returns  ao  they  make,  and  what  becomes  of 
their  observations  ?  With  the  *  Proceedings  *  are  issued  the  returns  furnished  to 
the  Registrar-General,  but  I  think  something  more  than  this  should  be  obtained 
and  circulated  by  the  Society,  in  the  twenty-rourth  year  of  its  existence. 

Mr.  Strachan.  Mr.  Scott  has  informed  me,  that  in  France  they  swing  the 
Thermometers  by  hand,  in  order  to  get  the  temperature  of  the  air.  On  several 
occasions,  I  tried  the  same  experiment,  and  in  each  case  it  did  not  show  more 
than  half  a  degree  different  from  the  temperature  in  the  shade.  It  appeared  to 
me  extraordinaiT  that  the  Thermometer  whirled  round  at  the  end  of  a  cord  in  full 
sunshine,  should  give  the  same  temperature  as  the  Thermometer  in  the  shade 
gave.  I  have  not  carried  on  these  experiments  with  sufficient  care  to  be  able  to 
arrive  at  any  conclusion,  but  merely  name  them  cursorily  with  a  view  that 
probably  some  observers  may  take  up  the  subject. 

The  President.  If  you  were  to  blow  a  stream  of  air  upon  a  Thermometer, 
you  would  of  necessity  get  an  approximation  to  the  temperature  of  the  air  current. 

Mr.  Strachan.  But  in  my  experiment  the  Thermometer  was  exposed  to  the 
8un*s  rays  for  three  or  four  minutes. 

Mr.  Scott.  I  cannot  exactly  agree  with  Mr.  Strachan,  that  the  readings  of 
the  Theiinometer  swung  {Thermometre  fronde)  are  the  same  in  the  sun's  rays  as  in 
the  shade.  I  take  one  round  on  my  inspection,  and  I  find  that  whenever  the  sun 
is  shining,  to  get  the  temperature  to  agree  with  '^  Stevenson's"  I  am  obliged  to 
go  into  the  shade. 

Mr.  Symons.  This  was  analogous  to  one  of  the  experiments  referred  to  in 
the  paper  on  Radiation,  published  in  1851,  by  Mr.  Glaisher ;  and  when  this 
present  question  of  Stands  came  before  him,  he  thought  it  a  capital  opportunity 
to  repeat  Mr.  Glaisher's  experiment.  The  first  thing  he  did  was  to  erect  a  broad 
ladder,  and  a  pole  twenty  feet  apart,  and  to  suspend  a  Thermometer  between 
them,  and  thirteen  feet  from  the  ground.  The  result  was,  it  agreed  fairly  with 
the  **  Kew  Stand,"  if  the  sun  did  not  show  itself,  if  it  did,  up  went  the'  Ther- 
mometer ;  if  it  rained,  tlie  suspended  Thermometer  was  too  low ;  and  the  con- 
clusion he  came  to  was,  that  agreement  only  arose  from  the  plus  errors  balancing 
the  minus  ones.  He  then  thought,  perhaps  thirteen  feet  above  ground  was  not 
high  enough  ;  the  same  difficulty  was  found  on  getting  up  to  twenty-five  feet,  and 
eventually  he, was  obliged  to  throw  over  the  whole  system. 

I  have  in  my  hands  a  letter  from  Mr.  Stow  on  the  subject,  which  I  will  read, 
(p.  49). 

I  have  also  received  through  Mr.  Eaton,  a  long  communication  from  him  (Mr. 
Stow),  in  which  he  expresses  his  opinion,  that  if  the  "  Stevenson'*  Stand  were 
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made  larger,  something  between  its  present  size  and  a  **  Kew,**  it  wonld  meet 
nearly  all  the  Conditions  laid  down  in  the  paper  we  have  been  considering,  (p.  60.) 

Mr.  Strachan.    Might  I  ask  what  is  the  object  of  this  discussion  ? 
The  President.    The  object  is  simply  the  discussion  of  practical  points 
Tailed  by  the  reading  of  a  paper  by  Mr.  Plummer,  in  June  last. 
Mr.  Simons.    The  paper  read  was  "  On  some  Results  of  Temperature  Obser- 

jfiaaaB  at  Durham/*  but  the  point  of  it  was  a  comparison  of  the  ^  Kew"  with 

'^(Hiislier's"  Stand,  and  the  then  President  sud  that  **  there  was  one  point  in  the 

pipervhich  the  meetine  could  not  discuss  that  evening  viz.  as  to  the  best  form  of 

Tsennometer  Stand,  ana  he  would  therefore  postpone  the  discussion  of  that  subject 

to  tiie  first  meeting  next  session.*^ 
Mr.  Strachan.    What  is  to  be  the  result? 
The  President.    I  myself  have  some  doubt  whether,  at  this  instant,  this  con- 

nderation  is  ripe  for  final  and  authoritative  decision. 

Mr.  Scott.  I  confess  I  somewhat  share  the  opinion  that  seems  implied  in  Mr. 
Stndian*s  question.  We  have  put  down  a  set  of  Ck>nditions  for  Thermometer 
Stands.  Are  we  to  say  that  one  particular  form  of  Stand  goes  further  to  fulfil 
those  Conditions  than  another?  if  so,  I  would  add  that  a  Stand  entirely  enclosed 
with  wood  louvres  is  best  for  the  British  Isles,  and  propose  that  you  put  tlie 
qoestion  to  the  meeting,  and  see  how  many  present  agree  with  the  idea. 

Mr.  Gaster.  I  feel  much  as  Mr.  Strachan  and  Mr.  Scott  do.  I  do  not  know 
how  we  have  drifted  into  this  discussion.  Our  subject  was  a  paper  ot  Mr. 
Plommer*s,  and  here  we  are  now  discussing  Thermometer  Stands ;  advocating  one 
and  condemning  another,  freely.  I  thought  that,  after  circulating  their  different 
propositions,  and  reading  them  out,  Mr.  Symons  would  give  us  a  brief  summary  of 
the  Thermometer  Stands  tested,  stating  which  he  considered  best,  and  his  reasons 
for  so  doing.  If  this  had  been  done,  I  think  we  might  have  come  to  some  sort  of 
condusion  as  to  which  form  of  Stand  was  best ;  and  with  a  view  to  this  being  done, 
1  will  move  that  the  discussion  be  adjourned  for  another  meeting. 

The  President.  It  would  have  oecn  quite  competent  for  you  to  have  carried 
out  that  suggestion  yourself.  But  my  own  opinion  is  that  we  do  get  a  large 
measure  of  good  from  a  discussion  of  this  character,  even  when  we  stop  shoift  of 
>dopting  a  final  resolution.  A  delayed,  and  well  considered  decision  is  of  more 
iW  worth  than  a  hasty  one  imperfectly  matured. 

Mr.  Gastbbl  I  am,  and  have  been,  working  for  Mr.  Symons,  but  thought  he 
was  at  liberty  to  do  so. 

Mr.  Symons  would  be  most  happy  to  express  his  opinion,  if  the  meeting  liked 
to  sit  all  night ;  he  thought  the  sense  of  tne  meeting  should  be  taken  whether 
the  discussion  be  continued  or  not. 

Mr.  Strachan.  I  suppose  the  discussion  will  appear  in  our  'Proceedings.' 
Woald  it  not  be  desirable  to  summarise  the  discussion,  and  give  it  a  sort  of 
aathority  ? 

The  I*resident.  TVe  have  no  other  decision  at  present  before  the  meeting,  than 
>Qch  as  is  implied  in  the  Memorandum  of  Conditions  that  have  been  agreed  to. 

Mr.  Strachan.  Then  we  cannot  settle  the  question  till  we  have  heard  Mr. 
Symons's  full  views. 

Captain  Toynbee.  It  does  seem  to  me  desirable  that  we  should  have  a 
^port  on  this  subject  from  those  who  have  gone  most  completely  into  it,  and 
^t  it  is  rather  premature  to  ask  us  to  arrive  at  a  definite  decision  until  we  have 
Wch  a  Report,  or  at  least  a  further  opportunity  to  consider  the  question. 

Mr.  Symons  could  not  state  the  full  results  of  the  experiments  until  he  had 
■^t  them  to  the  Royal  Society  ;  it  would  not  be  honorable  on  his  part  to  do  so, 
*•  the  Royal  Society  have  paid  part  of  the  cost  of  the  experiments.  What  he 
yould  have  done,  had  the  meeting  wished  it,  would  be  to  have  given  his  own 
^pressions  and  referred  to  his  own  results  as  far  as  he  could  go  in  honour  to  the 
%al  Society. 

Captain  Toynbee.    Then  we  are,  in  reality,  too  soon  with  our  consideration 

_Jhe  subject,  and  not  too  late. 

J  ^^,  Scott.    The  Secretary  has  to  draw  up  a  Report  to  the  Council,  for  their 

anu^ry  meeting.    Could  not  that  Report  contain  a  summary  of  the  riesults  that 

^^  upon  the  subject  of  this  discussion  ?    Mr.  S^ymons  has  paid  a  great  deal  of 

nention  to  this  subject ;  but  he  cannot  communicate  the  Straithfield  Turgiss 

J^l^timents  to  this  Society  as  yet,  because  the  Royal  Society  has  paid  for  them, 

^  have  the  first  claim  upon  them. 
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Thb  President.    I  quite  agree  in  the  advisability  of  the  course  suggested 
Mr.  Scott 

Mr.  Straghan.    And  I  think  myself  that  this  suggestion  would  well  meet  < 
requirements. 

Mr.  Symons.    I  shall  be  most  happy  to  comply  with  it. 

The  President.  We  hold  that  these  discussions  have  the  advantage 
eliciting  an  expression  of  opinion  from  individuals  who  have  given  carefhl  c 
sideration  to  the  matter;  but  upon  this  occasion  we  may  further  congratul 
ourselves  upon  the  Report  we  are  thus  allowed  to  anticipate  from  the  kindness 
our  Secretary. 

The  meeting  was  then  adjourned. 

December  17th,  1873. 
Ordinary  Meeting. 

HoBERT  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Chair. 

Edward  George  Aldridge,  24  Guildford  Street,  Russell  Square,  W.( 

C.  W.  Bourne,  M.A.,  Marlborough  College,  Wilts ; 

Jambs  Deane,  17  Pavement,  Clapham,  S.W. ; 

William  Henry  Dunlop,  Annanhill,  Kilmarnock,  Ayrshire  ; 

Christopher  George,  Staff-Commander  R.N.,  Royal  Geographical  Societ^^ 

1  Savile  Row,  W. ;  and 
H.  S.  Knight,  2nd  Battalion  19th  Regiment,  Allahabad, 
were  balloted  for,  and  duly  elected  Fellows  of  the  Society. 

The  following  papers  were  then  read : — 

'*0n  an  Improved  form  of  Aneroid 'for  determining  heights,  with  a  means  of 
adjusting  the  altitude  scale  for  various  temperatures.  By  Rogers  Field,  B.A, 
P.M.S.  (p.  10). 

Mr.  Brooke  said  that  no  notice  had  been  taken  in  the  paper  of  the  necessity  of 
uniform  graduation,  in  order  that  a  shifting  scale  of  heights  may  be  applicable, 
which  is  an  important  point.  The  spaces  representing  inches  should  be  all  alike ;  for 
if  they  be  not  equal,  a  scale  of  heights  correct  in  one  position  must  necesssarHy  be 
incorrect  in  all  others.  He  had  examined  several  aneroids  with  long  scales,  and 
had  found  considerable  inequality  in  the  spaces  representing  successive  inches. 
There  would  be  less  difference  in  this  instrument,  as  the  scale  is  short ;  but  in  a 
scale  of  4  inches  there  may  be  considerable  inequality.  Mr.  Casella  had  informed 
him  that  he  found  the  relative  inequality  varied  in  different  instruments,  but  that 
he  selected  those  instruments  of  which  the  scales  were  nearly  equal  for  the  ap- 
plication of  the  shifting  scale ;  otherwise  it  is  obvious  that  errors  might  be 
introduced,  larger,  perhaps,  than  those  designed  to  be  corrected. 

Mr.  Straghan  said  the  author  had  disarmed  criticism  by  disclaiming  any  pre- 
tence to  perfection  in  his  contrivance.  As  regarded  the  inequality  of  the  gra- 
duation of  the  inches,  it  was  not  so  serious  as  Mr.  Brooke  seemed  to  think. 
Such  inequality  ought  most  certainly  to  be  expected ;  but  the  fact  was,  it  was 
almost  imperceptible  in  aneroids  of  only  4-inch  scales,  and  was  only  of  any 
consequence  in  those  having  scales  ranging  through  16  inches  of  pressure. 
Out  of  any  hundred  aneroids  taken  haphazard,  probably  80  would  be  found  to 
have  scales  of  equal  parts.  The  drawback  in  connection  with  this  contrivance 
was  that  the  temperature  of  the  air  cannot  be  known  beforehand  ;  and  if  an  as- 
sumed temperature  be  used,  the  result  will  very  likely  be  inaccurate. 

Mr.  Pastorelli  said  that  the  graduations  of  aneroids  were  made  to  agree 
with  the  inches  on  a  mercurial  barometer,  and  were  not  necessarily  equal 
to  each  other,  but  usually  they  were  to  all  intents  equal  throughout.  This  instru- 
ment is  an  advantage,  as  most  people  will  not  take  the  trouble  to  correct  their 
observations  for  temperature ;  they  merely  set  the  zero  of  the  altitude  scale  to  31 
inches,  and  read  off  the  difference  in  feet,  which  they  assume  to  be  the  true  height. 

Mr.  Casella  said  that  the  instrument  was  very  ingeniously  designed,  though 
its  advantages  were  not  apparent  at  first  sight,  as  the  variations  in  the  tempera- 
ture of  the  air  are  very  great,  and  cannot  well  be  allowed  for  in  manufacture. 
Almost  all  aneroids  vary  in  the  length  of  the  different  inches  on  the  scale  ;  what 
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18  wsnted  for  this  kind  of  aneroid  is  nniformity.  He  had  seen  verniers  applied 
to  aneroids,  but  he  believed  that  they  only  deteriorate  the  value  of  the  instru- 
iii«ni  Mr.  Field  had  told  him  that  a  difference  of  6°  or  6°  from  the  setting  point 
iwoold  not  be  of  much  account  in  his  instrument. 

Mr.  WmppLE.thought  that  Mr.  Field's  arrangement  was  a  very  ingenious  one. 
Hii  own  experience  of  aneroids,  however,  was  that  they  vary  very  much  at  low  pres^ 
vwm.  He  believed  that  the  mechanism  of  aneroids  should  be  so  perfected  as  to 
eiuUe  them  always  to  give  the  same  readings  as  the  mercurial  barometer.     He 
£nmd  that  at  present  many  instruments,  when  submitted  to  the  same  low  pres- 
sure at  different  times,  give   different  readings.      He  thought  it  almost  an 
VBnecessary  refinement  to  carry  ont  the  temperature  scale  whilst  the  general 
■Kchanism  of  the  instrument  requires  improvement.    Although  the  inches  on  the 
ajieroid  mav  be  of  the  same  angular  values,  it  does  not  follow  that  the  readings 
v^resent  the  same  variations  of  pressure.    He  thought  the  instrument  might 
t>c  of  ose  to  surveyors,  but  not  to  meteorologists. 

Mr.  Stmons  was  very  sorry  Mr.  Field  was  unable  to  be  present,  as  he  would 
H«ve  been  better  able  to  have  replied  to  the  questions  than  himself.    He  thought 
'thii  he  must  have  read  the  paper  indistinctly,  for  it  expressly  stated  that  the 
fiiftrnment  is  only  intended  for  the  measurement  of  small  differences  of  altitude, 
^  &ct,  for  the  use  of  engineers  and  surveyors,  so  that  Mr.  Brooke's  and 
^ir.  Whipple's  remarks  were,  to  a  great  extent,  beside  the  question.    With 
■Terence  to  the  liability  to  error  in  estimating  the  temperature,  in  practice 
^t  vas  found  to  be  very  slight ;  he  had  made  a  number  ot  experiments,  and  he 
bad  had  only  two  failuires.    If  the  temperature  does  vary  much,  you  continue 
^  use  the  outer  scale,  and  idfterwards  read  off  from  the  inner  one,  and  apply 
directions  from  tables  in  the  usual  way.    The  method  is  also  very  good  for  tnose 
^ho  are  bad  calculators,  and  Uie  general  public  who  know  nothing  of  tablets  for 
con^ctions,  &c.,  for  Uiey  have  only  to  drop  down  the  scale  at  about  the  air  tem- 
perature, and  get  correct  altitudes  at  once. 

"On  the  Hurricane  of  August,  1873,  which  moved  in  a  curved  track  round 
Bennnda,  between  the  20th  and  23rd,  and  passed  on  to  Nova  Scotia  and  Cape 
Breton  on  the  24th,  doing  extreme  damage  both  at  sea  and  on  land."  By 
Capt.  H.  Toynbee,  F.R.A.S.    (p.  16). 

Captain  ToYNBEE  said  that  his  fHend,  Mr.  Wilfred  Airy,  had  been  with  him 
that  morning,  and  said  that  after  reading  Mr.  Meldrum's  paper,  he  had  been 
experimenting  on  the  motion  of  water  through  an  orifice,  and  found  that  it  moved 
in  carves  similar  to  those  of  Mr.  Meldrum's  diagram. 

The  President  asked  whether  it  was  or  not  a  fact  that,  under  either  point  of 
yiew,  a  captain,  supposing  himself  involved  in  a  hurricane,  would  be  right  m  steer^ 
ug  towards  the  right,  or  to  the  starboard. 

Captain  Toynbee  replied  that  the  tack  on  which  a  ship  should  go  depended 
upon  which  half  of  the  cyclone  she  was  in  ;  supposing  the  cyclone  bisected  by 
its  own  track. 

Mr.  BuDD  thought  that  if  the  centre  of  a  cyclone  were  moving  with  great 
Telocity,  there  would  be  a  movement  of  the  air  over  the  earth's  surface,  in  ad- 
^oti  to  its  movement  relatively  to  the  centre  of  the  cyclone,  and  that,  therefore, 
the  wind  figure,  as  deduced  from  observations  at  fixed  points,  would  differ  from 
the  true  eddy  figure  within  the  moving  mass  of  air. 

Captain  Evans  observed  that  the  hurricane  or  revolving  storm  theory  had 
been  established  in  the  minds  of  seamen  for  30  years ;  we  ought,  therefore,  as 
*^8  theory  had  borne  good  fruit,  to  be  cautious  in  accepting  views  tending  to 
shake  it 

It  18  possible  to  explain  the  facts  presented  to  the  Society  without  calling  in 
^eation  the  general  accuracy  of  what  may  be  termed  the  "  circular"  theory.  Mr. 
Meldnun,  who  is  a  high  authority,  speaks  guardedly  against  so  disputing  it ;  and 
the  hurricane  under  review  does  not  clash  with  his  general  views.  It  was  a  part 
01  my  duty  at  the  Admiralty  to  examine  the  report  of  H.M.S.  *  Cherub  ;*  it  was 
*^dent  that  the  vessel,  which  was,  in  point  of  wet,  at  one  time  not  far  from  the 
^fitre  of  the  storm,  had  been  admirably  managed  and  guided  by  the  "  circular  " 
•J^^y.  Another  ship  of  war,  the  *  Sphynx,'  was  at  the  same  time  150  miles  to 
"^astward  of  the  *  Cherub.'  The  *  Sphynx'  had  it  blowing  hard—a  fresh  gale  ; 
^hut  no  indications  of  a  hurricane  are  recorded  in  this  ship's  log.    Indeed,  the 
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barometer  stood  at  29*95  inches,  whilst  the  '  Cherub's'  barometer  stood  mt  28'93 
inches,  or  a  full  inch  lower,  accompanied  with  all  the  well-known  signs  of  ft 
hurricane. 

Now,  if  we  are  to  attempt  to  lay  down  on  a  chart  the  exact  centre  of  the 
'  Cherub^s  *  hurricane,  according  to  the  direction  of  the  wind  blowing  at  the  same 
time  at  each  of  these  ships,  we  shall  find  the  resulting  position  some  distance 
away  from  the  real  storm  centre,  as  experienced  by  the  *  Cherub :'  the  reason 
being  that  the  conditions  are  not  identical ;  the  one  ship  was  in  the  area  of 
a  low  barometer,  the  other  ship  in  the  area  of  a  high  barometer.  In  short,  the 
'*  circular  '^  theory  would  be  overstrained  to  treat  the  two  cases  as  identical. 

To  work  out  with  confidence  the  path  of  the  vortex  of  these  revolving  storma 
and  their  several  conditions  from  the  logs  of  a  number  of  ships,  we  require  to 
know  the  state  of  each  ship's  barometer  for  several  consecutive  hours ;  fairly 
exact  records  of  the  several  shifts  of  wind,  both  as  to  time  and  direction,  and 
those  63rmptom8  of  sea  and  atmospheric  disturbance  which  mark  the  coming, 
passing,  or  disappearance  of  the  storm. 

Mr.  8coTT  remarked  that  Mr.  Meldrum  had  said  that  the  fact  of  the  barometer 
beine  0*6  in.  below  its  usual  level  was  a  proof  of  the  ship  being  in  a  cyclone. 
He  did  not  believe  that  the  reading  of  the  barometer  at  the  centres  of  all  cy- 
clones was  the  same ;  in  some  it  was  apparently  about  29*0  in.,  while  in  others 
it  was  an  inch  lower  than  that  He  held  tliat  tne  violence  of  the  storm  did  not 
depend  on  the  actual  reading  of  the  barometer  at  any  time  and  place,  but  on  the 
difference  between  the  simultaneous  readings  at  two  adjacent  stations,  or  on  the 
gradient. 

He  would  take  advantage  of  the  present  opportunity  to  make  two  announce- 
ments of  interest  as  regards  our  own  storms.  The  first  was  that,  at  the  sug- 
gestipn  of  the  Signal  Office,  U.S.A.,  a  system  of  synchronous  observations  would 
be  instituted  at  as  many  stations  as  possible,  beginning  on  the  1st  of  January. 
The  observations  would  be  sent  in  fortnightly.  The  hour  for  the  British  Isles 
would  be  0*43  p.m.  The  existence  of  such  a  set  of  observations  would  render  it 
possible  to  construct  real  synoptic  charts  for  weather,  which  had  hitherto  been 
impossible,  owing  to  the  differences  of  time.  He  invited  observers  to  co-operate 
in  the  scheme. 

The  second  was  that  the  Meteorological  Committee  had  allowed  him  to  fulfil 
his  hopes  expressed  in  his  paper  of  March  last,  and  had  announced  their  readiness 
to  return  to  the  use  of  Admiral  FitzRoy*s  Cones  with  the  Drum  Signal,  so  as  to 
indicate  the  probable  direction  of  the  wmd  in  storms.  > 

Mr.  Cabella  had  been  much  struck  with  the  height  of  the  barometer,  via. 
29*78  in. ;  he  thought  it  would  have  been  better  if  it  had  been  stated  what  it  had 
fallen  from,  and  whether  such  fall  had  been  sudden,  or  otherwise. 

Captain  Toynbee  said,  in  answer  to  Captain  Evans,  that  Mr.  Meldrum  had 
published  his  paper  in  the  Proceedings  of  the  Mauritius  Meteorological  Society, 
which  was  a  sufiicient  proof  that  he  thought  the  facts  should  be  made  known,  and  it 
was  with  his  entire  approval  that  it  had  been  republished  by  the  Meteorological 
Committee.  In  his  letter  he  said,  *^  The  subject  is,  I  think,  a  very  important 
one."  He  did  not  agree  with  Captain  Evans  in  thinking  that  ships  with  compara- 
tively high  barometers  were  not  under  the  influence  of  a  cyclone  ;  on  the  contrary, 
he  thought  that  all  ships  which  had  their  barometers  and  winds  at  all  infiuenc^ 
by  its  area  of  low  pressure  might  be  said  to  be  in  it. 

To  Mr.  Scott  he  said  that  he  did  not  quite  remember  Mr.  Meldrum's  words,  but 
thought  that  his  allusion  to  a  fall  of  five  or  six  tenths  of  an  inch  in  the  barometer 
was  not  as  a  proof  of  being  in  part  of  a  cyclone,  but  as  to  the  bearing  of  its 
centre. 

To  Mr.  Casella  he  said  that  a  ship's  log  did  show  the  changes  which  had 
taken  place  in  her  barometer,  which  was,  of  course,  a  useful  warning  to  her  com- 
mander ;  but  that  in  working  up  these  gales,  the  great  desideratum  was  to  have 
simultaneous  observations  from  a  large  number  ox  ships  in  various  parts  of  the 
sea. 

In  conclusion,  he  wished  it  to  be  understood  that  the  object  of  the  paper  was 
not  to  state  as  a  fact  that  the  shape  of  Northern  Hemisphere  cyclones  agreed 
with  the  diagram  before  the  meeting,  but  merely  to  brine  to  the  Society's  notice 
that,  as  so  practical  a  man  as  Mr.  Meldrum  had  worked  out,  from  actual  obser- 
vations, that  the  shape  of,  at  any  rate,  two  cyclones  in  the  Southern  Indian  Ocean 
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differed  so  mmterially  from  the  circular  theory,  that  the  rules  for  avoiding  them 
needed  to  be  greatly  modified,  it  behoved  Northern  Hemisphere  Meteorologists 
to  apply  a  similar  method  to  tlieir  cyclones  ;  and  that  he  thought  the  cyclone  of 
Aucist,  1873,  offered  a  fitting  opportunity  for  such  work. 

Iiie  Pbbsidemt,  at  the  close  of  the  discuBsion,  drew  attention  to  the  three 
practical  bearings  of  the  matter  that  had  been  brought  into  prominent  notice, 
Baaelj: — 1.  The  expediency  of  distinguishing  between  strong  winds  and  true 

Sonea ;  2.  The  importance  of  consi£ring  the  amount  and  rapidity  of  fall  in 
column  of  a  barometer  at  sea,  quite  as  much  as  its  absolute  depression ;  and 
3.  Jhe  fact  that  it  is  always  the  difference  of  barometric  pressure  at  two  neigh- 
bonmg  spots  that  it  is  of  most  importance  to  know  in  dealing  with  the  phenomena 
of Cfciomc  movements  of  the  air;  a  circumstance,  however,  which  a  captain's 
olienration  on  board  his  own  ship,  designed  mainly  for  his  own  particular 
joidaDce,  is  not  competent  to  maiiL 

* 

^'On  a  Mercurial  Barometer  for  the  use  of  Travellers ;  filled  by  the  spiral-cord 
method,"    By  Staiff-Commander  C.  (Jeorge,  R.N.  (p.  29). 

The  Meeting  was  then  adjourned. 


CORRESPONDENCE   AND    NOTES. 

The  Best  Form  of  Thermometer  Stand. 

To  the  Sicretary  of  the  Meteorological  Society, 

Snt,-~As  the  subject  of  Thermometer  Screens  may  soon  be  before  the  Society, 

I  think  it  may  not  be  amiss  to  send  you  the  results  I  obtained  last  June  at  Har- 

penden.  Two  similarly  constructed  screens  of  the  pattern  which,  in  the  Strathfield 

Toigiss  experiments,  is  described  as  '*  Stow  No.  2,  were  placed  near  one  another, 

one  of  them  (the  same  which  was  tried  at  Strathfield  Turgiss  as  a  single  screen) 

having  had 'an  outer  row  of  louvres  fixed  on  the  back.    The  construction  of  the 

screen  with  a  double  overhanging  roof  appeared  to  render  anv  alteration  unneces< 

aary  for  the  mUs,  as  the  sun  could  seldom  shine  on  them.    The  dry  and  wet  bulb 

thermometers  in  the  double  screen  had  elongated,  those  in  the  single  screen  round, 

^bulbs.    Phillips'  maximum  and  Casella's  mercurial  minimum  thermometers  were 

emploved.    One  of  the  latter  was  very  good,  but  I  suspected  the  other  of  slight 

irregolarities  of  action.    I  do  not  attach  much  value,  therefore,  to  the  reisults  for 

the  minimum,  but  of  the  exact  accuracy  of  the  rest  I  am  satisfied.    The  maximum 

exposed  to  radiation  or  reflection  from  the  ground  was  a  Negretti.    I  have  added 

the  amoimt  of  solar  radiation  (difierence  between  solar  black  bulb  and  shade 

Bax.)  in  order  that  the  effect  of  the  sun  on  the  readings  may  be  traced,  though 

iu>  doubt  duration  of  sunshine  ought  also  to  be  taken  into  account.    It  would 

appear  that,  although  the  differences  are  not  ^reat,  they  are  sufficient  to  make 

it  desirable  that  a  double  row  of  louvres  should  be  used,  so  as  to  prevent  the  sun 

from  heating  the  wood,  to  radiation  from  which  the  thermometers  are  exposed. 

From  the  column  G— D.  it  will  be  seen  that  it  is  still  more  desirable  that  ther- 
mometers should  in  all  cases  be  protected  from  heat  proceeding  from  the  ground, 
which  most  always  render  the  maximum  in  summer  unduly  high.  I  continued 
the  experiments  with  this  exposed  thermometer  for  several  months,  at  intervals. 
It  will  be  seen  that  G^ — D.  diminishes  after  July,  and  in  October  well  nieh 
vanishes,  at  least  in  the  north  of  Yorkshire.  This  is,  of  course,  what  might  oe 
ttpected. 

If  the  question  of  height  above  ground  is  also  brought  in,  I  shall  be  happy 
te  labmit  to  the  Society  the  daily  readings  of  maximum  and  minimum  tner- 
■Bometers  in  louvre  board  screens  4-ft.  and  18-ft.  above  ground  (the  latter  being 
^^  to  a  pole  on  the  top  of  Harpenden  Common),  if  it  is  thought  that  such 
'^ings  would  be  of  any  advantage. 

I  am,  Sir,  yours  truly, 

Fenwick  W.  Stow. 
Ayagarth,  Bedale,  Nov.  1st. 

mw  SSBISS.-^VOL.  u.  D 
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My  dear  Sir, — As  I  cannot  be  present  at  the  discusBion  on  Thennomete 
Stands,  and  as  I  have  taken  a  go6d  ded  of  interest  in  the  question,  I  wil 
just  put  doirn  in  a.  few  words  the  conclusions  at  which  I  have  arrived,  leaTin] 
^u  to  make  what  use  of  them  jou  think  best. 

The  (bur  modes  of  exposure  iinuiii^'  Mliiih  we  have  to  choos«  are  these  ^^ 

2.  An  Dpcn  slaml  also  in  the  open. 

3.  A  louvrc-lmani  screen  attached  to  the  north  side  of  a  building. 

4.  An  '('pC'ti  ctnnd  fixed  on  the  north  aide  of  a  building. 
All  o^er  modes  of  exposure  are  practically  out  of  court. 
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Of  1,  the  Eew  Stand,  as  tried  at  Strathfield  Turgiss,  is  the  representatire. 
Of  2,  the  Glaisher  Stand,  as  used  at  Greenwich  Observatory. 
Of  3,  the  Thermographic  and  other  instruments  used  at  Kew,  and  other  Obser- 
ntories  belonging  to  the  Meteorological  Committee  of  the  Royal  Society. 

Of  4,  the  exposure  adopted  at  the  Cambridge  Observatory  and  others,  no  doubt, 
with  which  I  am  not  acquainted. 
The  chief  objections  to  the  Glaisher  and  all  other  open  stands  are  these : — 
1.  The  thermometers  are  very  often  wetted,  and  the  dry  bulb  thereby  made  m 
vetbalb. 

1  They  are  exposed  to  radiation  of  all  kinds.  By  night  the  bulbs  are  cooled 
bdo«r  the  temperature  of  the  air  on  clear  nights,  and  by  day  this  loss  by  ra- 
^'on  is  usually  more  than  counteracted  by  the  heat  reflected  from  clouds,  and 
^  reflected  or  radiated  from  the  ground  during  the  greater  part  of  the  year. 
It  is  only  when  the  sky  is  quite  overcast,  or  when  these  sources  of  error  chance 
to  eonnterbalance  one  another,  that  the  temperature  oi  the  air  can  be  correctly 
ihown.  I  do  not  see  how  this  can  be  denied,  or  the  error  shown  to  be  insigni- 
ficint  Mean  values  may,  no  doubt,  by  means  of  suitable  corrections,  be  deduced 
from  such  observations ;  but  both  extremes  must  be  wrong.  Some  experiments  of 
my  own,  lately  published  by  the  Society,  in  a  paper  called  *  Thermometers  in 
8on  and  Shade,  bear  on  the  subject,  and  a  few  more  figures  since  obtained, 
which  show  the  amount  of  heat  received  from  the  ground,  have  been  commu- 
nicated to  the  Secretary,  Mr.  Symons.  I  have  no  doubt  that  the  Strathfield 
Torgiss  experiments  will  be  found  sufficiently  to  prove  the  faultiness  of  such  ex- 
posure. 

3.  The  amount  of  error  is  different  in  different  parts  of  the  same  stand,  so  that 
joa  cannot  place  two  maximum  or  two  minimum  thermometers  on  an  open  stand 
uid  get  the  same  temperature  always  registered.  No  doubt  the  S3nnmetrical 
snangement  of  the  thermometers  adopted  by  Mr.  Glaisher  mitigates  this  evil,  but 
does  not  altogether  obviate  it. 

The  chief  objection  to  exposing  thermometers  on  the  north  side  of  a  building 
is:— 

The  correctness  of  the  temperature  can  only  be  depended  upon  when  there  is 
ft  complete  circulation  of  air,  as  the  tendency  of  things  in  sucli  a  position  is  to 
be  unchanged  in  temperature.    Air  warmed  by  the  sun  has  to  be  brought  from  a 
distance.     If  there  is  no  wind,  or  if  the  exposure  is  not  as  free  as  possible,  the 
temperature  may  easily  be  many  degrees  different  from  that  in  the  open.    Ob- 
viously much  depends  upon  the  size  of  the  building.    A  screen  fixed  on  an 
isolated,  low  wooden  shed,  will  give  a  temperature  not  very  different  from  that 
in  another  screen  in  the  open,  whereas  one  attached  to  a  large  building  will  show  too 
little  range  of  temperature,  by  some  6°  at  least,  in  fine  summer  weather.     In  the 
Istter  case,  the  air  warmed  by  the  sun  has  to  be  brought  from  a  greater  distance, 
*nd  is  cooled  on  its  way  by  contact  with  cold  walls  and  cold  ground.    No  doubt, 
ftlso,  the  slowness  with  which  walls  change  their  temperature  has  a  direct  in- 
^uence  on  the  range  of  temperature  shown  by  thermometers  within  a  few  feet  of 
them. 

On  this  account  I  can  only  regard  such  positions  as  the  last  resort,  where  no 
hotter  can  be  obtained;  and  I  greatly  fear  that  it  will  be  found  that  such  ob- 
servations are  not  available  for  strict  comparative  investigations  of  climate, 
^less  all  the  buildings  are  specially  erected  of  one  and  the  same  type,  as  small 
^aid  low  as  possible. 

Perhaps  I  ought  to  say  that  I  have  been  able  to  trace  the  effect  on  the  tem- 
perature indicated,  both  of  the  varying  velocity  of  the  wind  and  of  the  varying  length 
J^f  the  shadow  cast  in  front  of  a  screen  so  placed  on  the  north  side  of  a  building. 
X'hus,  if  the  temperature  was  2°  lower  than  in  the  open,  when  the  shadow  was 
^  0-ft.  long,  the  difference  would  gradually  diminish,  and  at  length  vanish,  as  soon 
^8  the  sun  shone  along  the  building,  the  previous  defect  becoming  an  excess  as 
^oon  as  the  evening  sun  shone  against  the  wall.    Such  experiments,  however, 
^^ere  made  in  a  somewhat  desultory  manner,  and,  though  they  satisfied  my  own 
^nd,  as  far  as  they  went,  I  had  not  the  means  of  testing  the  subject  thoroughly. 
The  same  objections  apply  to  the  fourth  mode  of  exposure,  with  the  addition 
^f  certain  other  objections  peculiar  to  open  stands.     Such  a  device  as  hanging 
^Jiermometers  at  a  window  may,  under  favourable  circumstances,  be  used,  but  not, 
*  ^hink,  as  the  sole  method  kA  observation. 
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On  the  whole,  I  consider  that  by  far  the  best  mode  of  exposure  is  that  of  a 
ood  louvre-board  screen  in  the  open.  From  some  figures  I  placed  the  other 
ay  in  the  Secretary's  hands,  it  will  be  seen  that  I  thmk  it  decidedly  better  to 
have  a  double  row  of  louvres,  although  the  difference  does  not  appear  to  be  great 
between  double  and  single  screens.  I  believe  that  a  single  screen  of  mine,  wluch 
was  tried  at  Strathfield  Turgiss,  gave  a  maximum  temperature  about  0^75  lu^ier 
than  the  large  Kew  screen,  and  afterwards  I  found  a  similar  screen  give  a  maxi- 
mum temperature  0^*6  higher  than  another  of  the  same  kind  which  had  a  double 
row  of  louvres  at  the  back.  Thus,  the  difference  between  two  double  screens  <^ 
very  different  pattern  would  seem  to  be  only  0**'25. 

I  suppose,  tnerefore.  that  the  shape  of  the  screen  is  immaterial.  It  should 
have  a  double  roof,  double  louvres  at  back  and  sides ;  and  if  the  sun  is  permitted  to 
fihineonthe  ground  beneath  it  (which  the  Kew  screen  does  not  allow),  the  bulbs  must 
be  protected  from  the  heat  from  this  source  by  partially  closing  the  bottom  c^the 
screen.  It  is  a  question  whether  the  louvres  snould  be  large  or  small.  If  laree, 
they  become  hotter  in  the  sun ;  if  small,  they  are  cooled  by  imparting  heat  to  the 
air  which  passes  inside  the  screen,  and  that  is,  perhaps,  worse.  I  would  make 
the  inner  row  about  2  inches,  the  outer  about  3  inches  wide.  The  wider  they 
are,  the  cheaper  the  screen. 

As  for  height  above  ground,  5  or  6  feet  would  be  better  than  4  feet  on  the 
whole,  and  not  inconvenient    The  difference  would  be  slight,  I  imagine. 

To  H.  3.  Eaton,  Esq.,  M.A.  Fenwick  W.  Stow. 


CUHATE  OF  THE  GOLD    COAST:   ElMINA,  ChRISTIANSBURG. 

Translated,  toith  the  authot^s  permission,  from  a  Paper  by  Dr.  J.  Hann,  in  ike 
Zeitschrift  der  Oesterreichischen  Gesellschaft/ur  Afeteorologie,  vol.  ix.  p.  42. 

In  the  following  we  give  the  result  of  several  years'  observations  on  the  Gold 
Coast  of  Africa.  The  sources  for  it  are  "  Observationes  meteorologicae  per  annos 
1829-34  et  1834-42,  in  Guinea  (Christiansburgi)  factae  a  Trentepohl,  R.  Chcnon, 
F.  Sannom:  Haunise  1845  f'  and  "Meteorol:  Waamemingen  m  Nedcrland  an 
zijne  Bezittingen,  1862:  Utrecht,  1863."  The  last  publication  contains  the  ob- 
servations by  Daniels  at  Fort  Elmina,  1860-62,  worked  up  by  Krecke.  The 
hours  of  observation  are  6h.,  2h.,  9h. ;  after  hourly  observations,  the  mean  of  these 
three  epochs  is  very  near  a  true  mean.  The  instruments  are  said  to  be  very 
good.  They  were,  also,  compared,  and  the  corrections  have  been  applied  to  the 
results.  The  extremes  and  the  daily  amplitudes  are  taken  from  the  readings  of 
a  maximum  and  minimum  thermometer.  The  absolute  extremes  of  temperature 
were  89°-6  F.  and  61°'7.  The  mean  extremes  of  pressure  30-060  in.  and  29-741  in. 
The  amount  of  yearly  evaporation  was  determined  to  be  64-80  in.  The  rainfall 
is  remarkablv  small,  not  greater  than  even  in  the  lowlands  of  Germany. 

There  might  be  some  doubt  as  to  the  accuracy  of  the  measurements,  if  two 
series  of  observations,  with  different  periods  and  different  instruments,  had  not 
given  the  same  result.  Quantities  of  1-57  in. — 1-97  in.  in  a  day  are  the  greatest. 
What  an  enormous  difference  there  is  between  the  rain  at  Sierra  Leone  ( 125*79  in.) 
and  Fernando  Po  (100-67  in.),  and  even  Lagos,  which  is  close  by ! 

Tliere  are  two  rainy  periods  on  the  Gold  Coast ;  a  chief  rain  period  from  the 
beginning  of  August,  and  the  later  rains,  which  begin  towards  the  end  of  August, 
and  sometimes  last  till  the  middle  of  October. 

The  direction  of  the  wind  is  SW  the  whole  year  through ;  in  the  morning  the 
land  wind  blows  from  NNWup  to  11  a.m.,  then  until  9  p.m.  the  SSW,  a  sea  wind. 
The  force  is  greatest  in  the  morning  and  evening.  In  the  yearly  periods  the 
maximum  wind  force  falls  in  the  months  June  to  August,  the  minimum,  Decem- 
ber to  February. 

A  specialty  of  the  climate  is  the  Harmattan,  a  very  dry,  cool,  east  wind, 
bringing  red  dust  with  it,  which  blows  between  November  and  March.  On  the 
mean  of  observations,  at  Christian sburg,  its  frequency  is : 

November  1.  December  5.  January  10. 

February    2.  March         1. 

For  the  mean  direction  of  the  wind  on  Harmattan  days  the  same  observations 
give  the  following  means : 
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Th.  9h.  12h.  4h.  9h. 

N22fW  N12°E  S64«E  S34°E  88^E 

THe  mean  humidity  at  noon  with  the  Harmattan  ia  47  per  cent  Deviation  from 
the  mean  at  this  hour  is  -27  per  cent.  Daniels  observed  on  the  5th  January, 
1860,  at  11  a.m.,  31  per  cent,  during  the  Harmattan.  The  Harmattan  is  said  to 
ha?e  hardly  any  effect  on  the  mean  temperature,  only  while  it  blows  the  mornings 
and  evenings  are  cooler,  the  middle  of  the  days  hotter :  the  daily  variation  is, 
thenfore,  greater.    Pressure  is  higher  on  the  mean,  about  0*051  in. 

Those  revolving  stormy  which  are  known  as  tornados,  and  appear  suddenly, 
ahiMt  all  come  from  the  quadrant  of  the  sky  between  NE  and  SEI,  never  from 
Ikkhetween  SW  and  NW.  Thev  produce  a  strong  chill  in  the  temperature, 
abaot  9*  on  the  mean  (even  as  much  as  21^6^,  and  mSke  the  barometer  rise. 

The  temperatnre  and  pressure  at  Christianaburg  extend  over  4-5  and  7-8 
jean  respectively;  the  ramfall  over  9  years.  The  observations  are  often  taken 
<m  the  day  between  6  a.m.  and  9  p.m.,  and  the  daily  range  of  both  elements  haa 
been  obtained  from  these.  By  means  of  them  the  true  means  have  been  deter- 
miied.  The  greater  monthly  amplitude  of  barometer  compared  with  Christians- 
bug  must  be  accoimted  for  by  the  fact  of  more  frequent  observations.  The  mean 
yuiation  of  the  year  is  very  small ;  the  non>perioaic  variations,  after  we  extract 
the  periods,  scarcely  exceed  0*197  in.  in  the  maximum.  The  mean  yearly  ex- 
tremes are  30K)99  in.  and  29*701  in.,  the  absolute  extremes  30*123  in.  and  29*654  in. 
The  maxima  of  temperature  are  much  higher  at  Christiansburff  than  Elmina ; 
peijiaps  the  latter  is  more  freely  exposed  to  sea  breezes.  On  glancing  through 
the  observations  at  Christiansburg,  one  might  believe  that  the  thermometer  at 
ooon  was  not  altogether  sheltered  against  radiation. 

The  semi-monthly  means  of  teinperature  and  pressure  at  Christiansburg  are 
calculated  according  to  Bessers  Formula.  By  its  help  we  find  the  following  four 
points  of  flexure  for  the  annual  curves  of  pressure  ana  temperature : — 

Tsn.^   ♦         /       2  Min.  1  Max.  1  Min.  2  Max. 

iemperature    \  17  Jan.,  80^*4       14  April,  83^*8     8  Aug.  76°;1      20  Nov.,  8P*6 

n  (  1  Min.  1  Max.  2  Min.  2  Max. 

"essure  \  in.  in.  in.  in. 

1 21  March, —0*055    27 July, +0*087    4 Dec, —0032    31  Dec, +0028 

The  son  is  vertical  over  the  Gold  Coast  in  the  first  week  of  April  and  in  the 
•econd  week  of  September. 

In  conclusion,  we  add  the  results  of  a  seven  months*  series  of  observations  by 
Mr.tTiarlesTurton,at  Lagos  (Slave  Coast),  firom  the  "  Proceedings  of  the  British 
Meteorological  Society,"  Vol.  II.  p.  157. 

Lagos,  Latitude  6°  12'  N,  Longitude  3*^'  E,  at  sea  level 
1863.  June.      July.       Aug.       Sep.        Oct        Nov.      Dec. 

in  in.  in.  in.  in.  in.  in. 

Prewure    29*974  30*011  30*047  30*001  29*950  29-926  29*955 

DaUy  Range     ....       0102  0*136  0*132  0*106  0*140  0*116  0104 

Mean  Temperature          78°*2  76°*6  75°*5  77°*7  78°0  80°*2  80°*6 

Maximum    ..; 89*0  871  87*0  91*0  910  94*0  96  5 

Minimum     68-6  67*0  66*5  67*0  680  65*0 

Daily  Range Ill  133  15*8  14*1  188  22*4 

Helstive  Humidity..          85  89  91  95  97  96  94 

Days  of  Rain     ...          11  16  6  6  13  7  d 

in.  in.  in.  tn.  in.  in.  in. 

RainfiUl     .   11*75      15*97        1*34        1*82      17*33        197      10*14 

THe  wind  was  SW  from  June  to  November;  violent  in  July,  sometimes  lasting 
'"Jtil  night.  July  was  very  wet,  the  sky  almost  always  overcast ;  no  thunder- 
storms  in  July  and  August.  On  the  17th  September  the  Harmattan  began ;  a 
^cjy  cold  dry  wind  from  the  NE. 

On  the  Harmattan,  tornados,  and  on  the  climate  of  this  coast  generally,  many 
observations  will  be  found  in  Dr.  Horton*s  book,  ^  Physical  and  M.edical  Climate 
*ttd  Meteorology  ot  the  West  Coast  of  Africa.    London,  1867.' 
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Donations  BECErvBD  fbom  October  1st  to  Decembeb  SIst,  1878. 


Presented  by  Societies,  Institutions,  &c. 


BrnsselB 


ChristiAnia...^ 
Copenhagen  •• 


Cracow   

Finme 

Oeneya  

Greenwich  •  •  •  • 


Klagenfort  • .  •  • 


Xdabon 


liiverpool  •  •  •  • 
London  ...••• 


Observatoire  Boyal. 


Kon^eli^    Norake    XJni- 

versitet. 
Ulnstitut  li6t4orologiqae 

Danoia. 


K.K.  Stemwarte... 

L  B.  Academia  di  Marina 

Sooi6i^  de  (}6ographie    • . 
Boyal  Ohaeryatory 

Observatory  • 


Boyal  Aoademyol  Soienoes 


•• 


•> 


•  • 


LxteraiyandPhiloiophieal 

Society.     • 
General  Begifter  OfB^  . 


II 


Meteorological  Office  . 


•  • 


.  •  • 


H 


•  •  •  • 


ft 


M 


•  •  •  • 


•  t  •  • 


Annales:  1872,  April,  May;  1873,  April, 
May. 
By  M.  Ad.  Qnetelei,  Director. 

Norsk  Meteorologisk  Aarbog,  1872. 
By  Prof.  H.  Mohn. 

ObservatlonB  at  variooB  Stations:  1878, 
Sep.  to  Nov. 

Vegledning  til  Benytelaen  af  det  Meteoro- 
logiake  InstitutsDagligeyejrmeddelelser, 
med  12  lithograferede  Vejrkaart,  Udar- 
bejdet  af  N.  HofiEmeyer. 
By  Capt.  N.  Hoffmeyer,  Director. 

Meteorologische    Beobaohtungen:    1878, 
Sept.,  Oct. 
By  Dr.  F.  Earlinski,  Director. 

Meteorological  Observationa :  1878,  Jnne 
to  Sept. 

Le  Globe,  tome  xii.  livraisone  1-8. 

Besults  of  the  Magnetioal  and  Meteoro- 
logical Observations,  1871. 
By  Sir  G.  B.  Airy,  E.03*»  Aatronomer 
Boyal. 

Meteorologische   Beobachtnngen :    1873, 
Sept.,  Oct. 
By  Dr.  J.  Prettner. 

Jomal  de  Sciencias,  Mathematioas,  Phyai- 
caa  e  Naturals,  tomo  iii. 

J.  H.  Lambert,  Snpplementa  Tabnlanun 
Logarithmicarom  et  Trigonometricamm 
auspiciis  Alms  Academia  Begias  Scien- 
tiarum  Olisiponensis  com  versione 
introdactionis  germanics  in  Latinom 
aermonem,  secundum  ultima  auctoria 
oonailia  amplificata»  Curante  Antonio 
Felkel. 

Prooeedinga,  No.  zxvii. 

Weekly  Betums  of  Birtha  and  Deaths: 

1878,  Noe.  89  to  51. 
Quarterly  Betums  of  Marriagea,  Births, 

and  Deaths :  1878,  Sept.  30. 
Bythe  Begiatrar  General. 
Daily  Weather  Beport  and  Charts. 
Notes  on  the  Form  of  Cyclones  in  the 

Bouthem  Indian  Ocean,  and  on  some  of 

ihe  Bules  given  for  avoiding  their  centres. 
By  C.  Meldrum,  M.A.,  F.BJ^.S. 
Bericht  iiber  die  Yerhandlungen  dea  Intrr- 

nationalen  Meteorologen  Congresaea  an 

Wien. 
Beport  of  Committee  on  Science  Lectures 

and  Organization,  to  the  British  Aaao- 

elation. 

By  the  Meteorological  Committee. 
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London 

Manchester  .. 
Mtflborough . . 

Pirii 

fitne 

^ey 

Toronto 

UpttU  

Vienna  


Boyal  Society 

Society  of  Telegraph  En- 
gineers. 

Literary  and  PhiloBophioal 
Society. 

Marlborough  College  Na- 
tural History  Society. 

Observatoire  National    . . 

Observatoire  Phy«ique, 
Central  de  Montsouris. 

Ministero  di  Agricultura, 
Indastria  e  Commeroio. 

Osservatorio  del  Collegio 
Bomano. 


Obseryatory 


Edacation  Office 


Waahington  .. 


Observatoire  de  TUniver- 
sit6. 

K.  K.  Centralanstalt  fur 
Meteorologie  nnd  Erd- 
magnetismus. 

Oesterreichische  Oesell- 
shaft  fiir  Meteorologie. 

War  Department 


Proceedings,  No.  147. 
Journal,  Vol.  ii.  No.  4. 

Proceedings,  Oct.  7  to  Dec.  2,  1873. 

Seventeenth    Half- Yearly    Report,    Mid- 
summer, 1873. 

By  Rev.  T.  A.  Preston,  M.  A.,  President. 
Bulletin  International. 

By  M.  U.  J.  Leverrier,  Director. 
Bulletin  Mensuel,  Nos.  21.  23. 

By  M.  Mari6  Davy,  Director, 
Meteorological    Observations  at    various 
stations,  April,  1873.  .  ^ 

Bulletino    Meteorologico,  Sept.  to  Nov., 
1873. 
By  Padre  Secchi,  Director. 
Meteorological  Observations  made  at  the 
Government  Observatory,  Sydney,  dur- 
ing April  to  June.  1873. 
By  H.  C.  Russell,  B.A.,  Government 
ARtronomer. 
Journal  of  Education,  Sept.  to  Nov.,  1873. 

By  Rev.  E.  Ryerson,  D.D. 
Bulletin  M6t6orologique  Mensuel,  Vol.  v. 
1-9. 
ByM.H  H.  Hildebrandsson,  Director. 
Beobachtungen,  Sept.  to  Nov  .  1873. 
By  Hofrath  Dr.  0.  Jeliiiek,  Director. 

Zeitschrift,  Band  viii..  No.  19-24. 

Daily  Bulletin  of  the  Signal  Service, 
U.S.A.,  with  the  synopses,  probabilities 
and  facts,  September,  1872. 

By    Brigadier  Gen.     A.    J.    Myer, 
Chief  Signal  Officer. 


Presented  by  Individuals. 


Bwncom,G.A 


Delaney,  John 


ff 


»»  

f       Jiirbes,  Arthur 

HiggB,  Bey.  W.,  L.L.D. . . 


•f 


fioniBtein,  C. 


f» 


Xdiiighton,    J.    K.,    M.A., 

F.B.A.8. 
BCaekenzie,  J.  I.,  M.B.  . . 


JVrigEl,  H.,  F.R.A  S. 
Po^,Andr6 


ft 


>• 


»» 


ft 


Di  una  antica  comunicazione  Fra  II  Mediteirineo  e  TAtlan- 

tico  pel  Golfo  di  Guascogna,  Memoria  del  dott.  Gilb 

Antonio  Bi  nconi. 
Meteorological  Observations  taken  at  St.  John*s,  Newfound- 
land, Sept.  to  Nov.,  1873  rM.S.). 
Weather  at  St.  John's,  Newfoundland,  Nov.  1854  (M.S.). 
Weather  at  Harbour  Green,  Newfoundland,  Nov.  1873  (M.S.). 
Meteorological  Summary,  Culloden,   Inverness,   Sept.  to 

Nov.,  1873  (M.S.). 
"  The  Telegraphic  Journal  and  Electrical  Review,'^  No.  16, 

17, 19-21. 
The  Telegraphic  Journal  Almanac,  1874. 
Uber  die  Abhangigkeit  der  taglichen  Variation  des  Barome- 

terstandes  von  der  Rotation  der  Sonne. 
Physical  Geography  in  its  relation  to  the  Prevailing  Winds 

and  Currents.    By  John  Knox  Laughton,  M.A. 
Meteorology  of  Sidmouth  in  1872.    By  J.  I.  Mackenzie, 

M.B. 
Perigal*s  Contributions  to  Kinematics. 
Nouvelle  Classilication  des  Nuages,  suivie  d'instmctions 

pour  servir  i  Tobservation  des  nuages  et  des  courantg 

atmosph6riques. 
Becherches  exp^rimentales    sur  la    Polarisation    Atmos- 

ph6rique  observed  sous  le  ciel  tropical  de  la  Havane. 
Sur  les  rapports  entre  les  taches  solaires  et  des  ouragann 

des  Antilles,  de  l^Atlantique  nord  et  de  rOc6au  Indieu 

Snd. 
Sur  la  loi  de  revolution  similaire  des  phenom^nes  m6t^oro- 

logiques 
R^margues  but  lea  colorations  ozonoscopiquea  obVieiiw.e^  ^ 
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Sawyer,  F.  E 

Scarpellini,  Caterina  .... 
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Symons,  G.  J 
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Taylor  and  Francis 

The  Editor       
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Tuitle,  L. 


Taide  du  r^actif  de  Jame  (de   Sedan)  et  sor  Ttichelle 

ozonom^triqne  de  M.  Berigny. 
Sur  la   non-existence,   sous  le   ciel   austral,   des  retours 

p^riodiques  des  6toiles  filantes,  tt  sur  leur  extinction 

graduelle  du  p61e  nord  H  Teiioateur. 
Sur  lb  retour  unique  des  aver^es  extraordinaires  d*6toiles 

filantes  de  Novembre  1799,  1B32  &  1838  et  1867  ^  1868, 

sous  les  basses  latitudes  et  vers  T^quateur. 
Meteorological  Observations  at  Dartmoor,  Sept.  to  Nov., 

1873  (M.S). 
Sur  le  Congr^s  International  de  M^teorologie  tenu  k  Vienne 

du  ler  au  16  Septembre,  1873. 
Monthly  lietums  of  Fkainfall  and  Meteorological  Observa* 

tions  in  Barbados:  1871,  Aug.  to  Oct.;  Deo.  to  1872, 

Aug.;  Oct.  to  1873,  Sept. 
Bainfall  in  Barbados  :  1871,  May,  Aug.,  Nov.,  Dec.  ;  1872, 
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C.  L.  Prince  :  1850  and  1860. 
Supplement  to  the  Monthly  and  Quarterly  Betums  of  the 

Births.   Deaths,  and  Marriages  registered  in  Scotland 

during  the  years  1867-69. 
Quarterly  Betums  of  the  Births,  Dpaths,  and  Marriages 

registered  in   the   divisions,   counties,  and  districts  of 
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Address  delivered  by  the  President,  Robert  James  Mann,  M.D.,  F.R.A.S.,  at 
^  Annual  General  Meeting,  January  2l8t,  1874. 

^^  the  close  of  the  current  Session,  the  Meteorological  Society  will  be 

ftpptoaching  Tery  near  to  the  time  when  it  may  celebrate  its  Silver  Wedding, 

banng  been  first  associated,  as  a  reorganised  Society,  in  the  bonds  of  good- 

feUo^ghip^  early  in  the  year  1860.     Its  half-way  halt  in  this  period  of  nearly 

ft  quarter  of  a  century's  progress  was  marked  by  the  presidency  of  one  who 

^  bat  recently  been  taken  from  his  place  in  onr  councils  by  the  hand  of 

^^^1  and  whose  presidential  rule  may  therefore  be  spoken  of  as  the  transi- 

^^  era  of  onr  history.     My  colleagues  here  will,  I  am  sure,  bear  with  me- 

^  ^n  this  occasion  I  use  the  opportunity  my  position  affords  me,  to  pay 

^  tribute  of   a  passing  word  to  the  memory  and  name  of  Nathaniel 

^dmore,  who  was  so  long,  so  steadily,  and  so  intimately  connected  with 

^  progress  of  the  Society.     In  consequence  of  the  growing  pressure  of 

^^  professional  responsibility  and  work,  and  of  the  accident  of  a  distant 

'^dence,  Mr.   Beardmore*s  face  has  not  been   so  frequently  seen  in  its 

^oeostomed  place  at  later  meetings,  as  in  earlier  days.     But  it  must  be 

^^^Ailiariy  known  to  most  of  the  Fellows,  as  it  is  to  myself,  how  constant  and 

^  was,  nevertheless,  the  interest  he  took  in  their  proceedings  to  the  end, 

^  how  warm  and  deep  was  the  sympathy  he  had  for  meteorological  investi- 

S^^^oiiB  of  every  class      To  those  who  were  his  personal  and  more  intimate 

^oaintances,  however,  the  remarkable  combination  of  geniality  and  earnest- 

^^t  will  be  the  characteristic  by  which  he  will  be  remembered.     Strong  and 

'"^d  in  all   be  did  that  involved  scientific  method  and  attaiimient,  his 

^^^rcourse  with  men  was  nevertheless  marked  by  a  gentle  playfulness  and 

^^er-flowing  humour  which  are  it^t  common  attributes  with  those  who  are 

^'^ed  in  tiie  discipline  of  grave  study  and  laborious  thought,  but  which  for 
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that  Tery  reason  coDstitnte  a  stroDger  attraction  and  cbarm  when,  as  in  this 
case,  they  are  so  combined  with  other  traits  as  to  make  np  a  character  of 
marked  originality.  Mr.  Beardmore*s  too  sadden  and  too  early  removal  from 
the  labours  of  a  distingnishcd  and  usefnl  life  will  be  regretted  by  the  c-ompeers 
who  were  acquainted  with  his  attainments,  especially  as  an  hydraulic  engineer, 
and  who  were  competent  to  appreciate  excellence  in  that  department  of  high 
intellectual  activity.  It  will  be  sorrowed  for  by  the  friends  who  experienced 
the  light  and  glow  of  his  intimacy  and  companionship. 

The  British  Meteorological  Society  was  formed  in  the  year  1850,—  in  some 
measure,  I  believe,  from  the  debris  of  an  older  Society,  which  was  itself  in- 
stituted as  far  back  as  1823,—  and  printed  its  first  papers  about  the  year  1837. 
Mr.  Beardmore's  presidency  occurred  in  the  years  1861  and  1862.  In  the 
first  of  these  two  years,  which  I  have  ventured  to  allude  to  as  the  transition 
epoch  of  our  history,  the  commencement  of  Mr.  Beardmore*8  rule  was 
marked  by  the  formal  establishment  of  regular  and  periodically  issued 
"  Proceedings.'*  A  volume  of  Transactions  had  been  issued  in  1839  by  the 
older  Society,  which  was  known  under  our  own  corporate  name  of  **  Meteoro- 
logical Society,''  and  two  parts  of  a  small  volume  printed  as  Gutch's 
Quarterly  Journal  of  Meteorological  Science  were  afterwards  published  in 
1843  under  the  avowed  acceptation  and  patronage  of  the  same  Association. 
But  from  the  year  1860,  in  which  our  own  Society  was  called  into  existence 
as  the  British  Meteorological  Society,  until  the  time  of  Mr.  Beardmore's 
presidency,  all  communications  were  printed  merely  as  additions  to  the 
annual  Reports ;  and  it  is  matter  uf  some  personal  interest  to  me  that  the 
first-bom  of  these  primitive,  or  primeval,  communications  related  to  the 
work  of  a  gentleman  with  whom  I  have  since  been  intimately  and  pleasantly 
associated  in  public  work  on  the  other  side  of  the  world.  The  first  formal 
record  printed  by  our  Society  was  an  abstract  notice  of  '^  A  Meteorological 
Begister  kept  on  board  H.M.  Ship  *  Sophia'  in  Arctic  Regions,"  by  P.  0. 
Sutherland,  since  then,  and  now,  the  Surveyor- General  of  the  colony  of  NataL 
The  first  article  printed  in  the  regularly  issued  Proceedings  was  Mr.  Beard- 
more's  inaugural  address  from  the  presidential  chair  in  1861. 

In  this  address  there  occur  two  passages  to  which  I  wish,  after  this  lapse 
of  time,  to  recal  attention,  on  account  of  the  bearing  they  have  upon  a  topic, 
concerning  which  I  propose  to  say  a  few  other  words.  In  the  first  of  these 
passages,  Mr.  Beardmore  remarks  upon  its  having  been  the  great  object  of 
the  first  promoters  of  this  association  to  make  it  an  instrument  for  the  col- 
lection of  strict  and  scientific  data,  because  it  is  only  through  the  observation, 
record,  and  collation  of  such  data  that  the  '^  first  causes"  of  observed 
phenomena  can  be  reached  ; — and  in  the  second  paragraph  he  dwells  upon 
the  paramount  importance  of  having  a  well-planned  and  well-considered 
distribution  of  stations,  rather  than  a.  heterogeneous  mass  of  **  voluminous 
multifarious  returns,"  for  the  advancement  of  synchronous  meteorology  ;— 
that  is,  the  observation  and  comparison  of  atmospheric  conditions  and  effects 
at  identical  instants  of  time  over  large  areas,  in  order  that  underlying  causes 
of  difference  may  be  discovered  through  comparison. 
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It  lias  been  one  consequence  of  the  vast  multiplication  of  observers  in 
Teeerki;  years,  and  of  the  rapid  growth  of  these  '*  voluminous  multifarious 
tetums,"   without  correlative  regard  for  the  organisation  of  synchronous 
syfiiexxis  of  observation,  that  the  fashion  has  arisen,  even  amongst  scientific 
rneny  to  point  the  finger  of  incredulity  and  reproach  at  the  labour  of  meteoro- 
logists.   In  an  article  printed  in  a  recent  number  of  a  high-class  and  largely 
lead  monthly  periodical,*  Sir  William  Herschel  is  quoted  as  having  described 
tbe  meteorologist  who  endeavours  to  interpret  the  laws  of  weather,  as  being 
^Uch  in  the  position  of  a  man  who  hears  unconnected  fragments  of  a  long 
pTovj  history  related,  without  having  the  opportunity  to  ask  for  the  missing 
'^^ila  of  the  confused  narrative  which  alone  could  make  its  purpose  in- 
^Uigible.     The  Astronomer  Royal  is  also  quoted  as  ''not  being  able  to 
^^^2ard  a  conjecture  as  to  whether  the  effect  of  the  increase  of  meteorological 
^t^Qervatories  will  be  that  millions  of  useless  observations  will  be  added  to 
^b^  millions  that  already  exist,  or  whether  something  may  be  expected  to 
'^Sult  which  will  lead  to  a  theory.*'    And  Professor  De  Morgan  is  referred  to  as 
^t>^i«]dng  of  meteorological  observations  as  an  attempt  at  induction  which 
"^^^  yielded  little  or  no  firuit. 

I  allude  to  this  subject,  upon  this  occasion,  because  I  entertain  a  very 
r  and  strong  conviction  that  the  not  infrequent  remarks  of  this  character 
due  to  a  radical  and,  under  the   circumstances,  somewhat  surprising 
^'^^^apprehension  of  the  primary  aims  of  meteorological  science,  which  it  may 
^^^  ^ell  to  endeavour  to  set  right.  There  can  be  no  doubt  that  a '  *  meteorological 
^^ory'*  is  a  thing  to  be  ardently  desired,  if  that  mean  any  thing  of  the 
^^^^*XKie  kind  as  the  sublime  theory  of  gravitation  which  forms  so  large  a  part 
^^    the  Astronomer  Royal's  intellectual  day-dreams,  and  which,  in  all  proba- 
bility, was  the  suggestion  in  his  mind  when  he  made  the  passing  allusion  which 
^  cue  of  the  subjects  of  quotation ;  and  systematic  and  synchronous  observa- 
tions are  legitimately  aimed  that  way.  But  it  cannot  be  too  strongly  urged  that 
^e  establishment  of  a  comprehensive  theory ; — or  that  other  piece  of  work 
which  is  the  popular  and  familiar  expression  of  the  reproach,  namely  the 
foretelling  of  the  weather, — is  not  the  sole,  or  even  the  primary,  object  of 
Q^teorological  labour.     The  first  aim  of  scientific  meteorology  is  the  study 
and  investigation  of  the  fiEtcts  of  climate,  rather  than  the  establishment  of  a 
Uieory  ;-~the  examination  of  the  way  in  which  the  physical  conditions  of  any 
^ven  spot  on  the  globe  that  is  inhabited  by  a  human  community,  affect  the 
^^tion  and  retention  of  solar  heat,  the  production  of  wind  currents,  and 
^  ordering  of  rain&ll ; — and  these  are  facts  which  are  of  the  very  highest 
^Wregt,  in  themselves,  in  their  actual  practical  bearing  upon  human  welfare, 
^  which,  I  submit,  are  certainly  made  out  through  careful  observations  and 
^i&parisonB.     But  even  beyond  this,  it  should  also  be  remembered  that  the 
'"^^^oorologist  encounters,  at  every  turn  of  his  practical  labours,  the  most 
^^iQinkUe  and  advantageous  opportunity  for  investigating  nature's  mode  of 
^^^'i&g  with  the  molecular  conditions  and  forces  that  are  in  incessant  play 

*  Saint  Paul's  Magazine,  July  1873.    **  The  Weather  and  the  Son." 
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and  operation  in  the  mobile  atmosphere,  which  is  so  essentially  the  physicz 
basis  of  organic  life.  The  meteorologist  finds  in  the  magnificent  laboratory 
nature — the  wind-driven  and  cloud-capped  air, — alembics,  and  furnaces,  a.i 
induction  coils,  that  are  maintained  upon  the  grandest  scale  of  constant  actio 
and  that  he  has  only  to  watch  systematically  and  closely  from  day  to  day, 
he  would  read  the  more  secret  mysteries  that  lie  in  evaporation,  and  aqueoc 
deposit,  and  gaseous  movement,  and  if  he  would  understand  the  method  c 
procedure  through  which  the  so-called  forces  of  light,  heat,  electricity  an^ 
chemical  energy,  carry  on  their  appointed  task  of  evolving  life  from  mate- 
rial elements.  The  yet  further  interest  that  attaches  to  the  opportunity  which 
is  given  for  the  application  of  mechanical  principles  in  the  construction  and 
improvement  of  instruments  of  observation,  is  too  obvious  to  need  more  than 
the  most  cursory  mention.  If  it  be  true  that  in  past  times  a  prosy  history 
has  been  related  without  due  regard  to  the  links  of  its  connections,  and  the 
continuity  of  its  thread  of  meaning,  I  submit  that  it  is  by  no  means  to 
meteorological  investigation  alone  among  the  sciences  that  that  reproach 
applies..  If,  further,  it  be  true  that  millions  of  useless  observations  may  yei 
be  added  to  millions  that  have  been  already  made  without  leading  to  a  theoiy 
— and  that  meteorological  observation  is  an  attempt  at  induction  which  has 
yielded  little  or  no  fruit— even  that,  I  submit,  would  by  no  means  establisli 
the  case  that  meteorological  science  has  not  its  fertile  field  of  most  useful 
and  honourable  realisation,  any  more  than  the  millions  upon  millions  of  ex- 
periments of  the  alchemists  could  have  proved  by  their  failure  that  there 
was  no  science  of  chemistry,  or  than  the  millions  upon  millions  of  calcula- 
tions of  the  astrologists  of  pre-Copemican  days  could  have  proved  by  their 
barrenness  that  it  would  be  waste  of  national  efibrt  to  build  an  astronomical 
observatory  upon  Greenwich  Hill.  In  the  study  of  climate,  and  in  the  inves- 
tigation of  the  subtle  operations  of  the  natural  forces  that  dwell  in  the 
atmosphere,  and  that  have  their  haunts  and  their  workshops  amid  the 
winds  and  dews,  and  in  the  rains  and  clouds,  the  meteorologists  have  a  large 
and  noble  field  of  daily  labour,  and  to  that  interesting  daily  labour  they  maj 
continue  to  devote  their  minds  and  energies,  without  dwelling  too  anxiously 
by  anticipation  upon  the  final  end.  In  all  such  work,  more  comes  at  the  last 
than  is  ever  bargained  for  at  the  first.  Even  in  regard  to  the  ''  millions 
upon  millions*'  of  observations,  the  Astronomer  Eoyal  has  well  said,  that 
with  all  his  large  experience  in  such  matters,  he  cannot  hazard  a  conjecture 
whether  something  may  not  be  expected  to  result  which  may  lead  to  a  theory. 
For  myself,  in  all  due  humility  I  do,  without  one  moment's  hesitation,  hazard 
something  more  than  a  conjecture  that  out  of  meteorological  investigation, 
taken  as  a  whole,  many  things  will  result  which  will  contribute  in  a  very  ma- 
terial  degree  to  man's  knowledge  of  the  laws  of  nature,  and  to  man's  powera 
over  the  so-called  natural  forces  and  elements. 

In  Mr.  Beardmore's  address,  at  the  half-way  of  our  history,  he,  the  then 
President,  enumerated  the  main  features  that  were  to  be  regarded  as  the  land- 
marks of  recent  progress  in  the  history  of  meteorological  science.  The  chie:' 
topics  which  came  within  this  enumeration  were — The  introduction  of  pho« 
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tograpliic  record  of  observations  by  Mr.  Brooke ; — the   adoption  of    the 
method  at  the  observatories  of  Greenwich,  Kew,  and  Oxford  ;— the  grouping 
and  analysis  of  the  Greenwich  observations  by  Mr.  Glaisher  ; — Dr.  Thom- 
8jn*8  and  Dr.  Tripe's  investigations  into  the  sanitary  meteorology  of  the 
metropolis  ; — the  suspected  connection  of  sun-spot  periods  with  the  occur- 
rence of  aurorse,  magnetic  storms,  and  marked  earth  currents ; — the  intro-> 
dnction  of  telegraphic  indication  of  synchronous  meteorological  conditions 
through  wide  areas  of  distance ;  and  the  establishment  of  storm  signals,  and 
the  distribution  of  good  marine  barometers  at  leading  coast  stations.     If  we 
return  to  this  idea  of  the  land-marks  of  progress  during  the  other  twelve 
years  that  have  passed  since  this  enumeration  was  made,  we  are  at  once 
rtrnck  with  the  fact  that  in  all  of  these  particular  departments,  selected  by 
^.  BeardmDre  for  especial  notice  and  commendation,  the  work  has  been 
steadily  and  unremittingly  pursued,  and  in  most  of  them  important  and 
v^nable  results  have  b^en  secured.     The  photographic  method  of  record  has 
been  materially  extended,  and  very  extensively  adopted;  and  at  the  same 
^ime  has  been  made  more  exact.      The  meteorological  staff  of  the  Royal 
Observatory  is  still  busy  with  the  discussion  and  classification  of  the  Green- 
^^teh  observations  from  1848  to  1868.     That  the  influence  of  meteorological 
Conditions  upon  the  health  of  the  community  residing  within  the  metropolitan 
^^E^ea  is  still  being  intelligently  watched  and  investigated,  has  been  excellently 
ftxid  admirably  shown  by  the  very  recent  address  of  the  ex-President  of  the 
Society,  Dr.  Tripe,  with  which  the  Fellows  of  the  Society  are  famiUar.    The 
development  of  telegraphic  notices  of  atmospheric  conditions  over  a  wide 
^I'ea  of  land  has  been  so  largely  extended,  that  at  the  present  time   the 
^hole  of  the  United  States  of  the  North  American  continent  are  enclosed  for 
*^to  purpose  within  a  network  of  electrical  intercommunication,  and  our  own 
Meteorological  Office,  in  Victoria  Street,  stretches  its  telegraphic  fingers  and 
®ye8  over  the  whole  of  France,  to  the  shores  of  the  North  Sea  and  the  Bal- 
^ic  in  one  direction,  and  to  Gorunna,  a  natural  and  most  important  outpost 
^^  the  Atlantic,  in  the  other.     Storm  signals  are  now  displayed   at  120 
Selected  stations  around  the  British  Isles,  and  there  is  considerable  proba- 
"Uity  that  the  system  of  Admiral  FitzRoy,  which  gave  indications,  by  a  cone, 
^^  the  direction  in  which  storm  impacts  are  to  be  looked  for,  will  be  shortly 
^^lUned.     At  this  instant,  118  barometers  of  standard  excellence,  belonging 
^  the  Meteorological  Department,  are  maintained  for  the  use  of  fishermen 
^  iuiportant  coast  stations,  besides  the  very  large  number  of  similar  instru- 
ments that  have  been  supplied  by  the  National  Life  Boat  Institution. 

^he  remaining  illustration  of  Mr.  Beardmore's  address,  the  suspected  con  • 

*^^tion  of  sun-spot  periods  with  electrical,  magnetic,  and  atmospheric  phe- 

f^^ixiena  upon  the  earth,  I  purposely  pass  by  upon  this  occasion,  not  because 

^  has  not  been  pursued  as  a  worthy  subject  of  investigation,  but,  on  the 

^ther  hand,  because  it  has  already  become  so  large,  so  important,  and  so  in- 

^resting  a  theme,  that  it  would  not  be  possible  to  give  it  adequate  attention 

^ow,  in  connection  with  the  numerous  other  topics  that  have  necessarily  to 

"«  named,  and  because  I  hope  to  have  the  opportunity  to  return  to  it  upon 

Mother  and  more  suitable  occasion. 
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In  speakiDg  of  the  early  passages  of  our  history,  I  have  aJluded  to  onr 
DOW  inscribing  upon  our  banner  the  device  which  was  originally  borne  by  an 
older  Society  although  we  commenced  our  own  individual  existence,  I  be- 
lieve, to  establish  our  distinction  from  that  Association,  as  the  British 
Meteorological  Society.  It  will  hardly  be  necessary,  so  far  as  my  immediate 
hearers  are  concerned,  that  I  should  say  the  change  of  our  designation  to 
the  more  venerable  title  of  ''Meteorological  Society''  was  made  in  the  year 
1866,  when  we  were  incorporated  by  charter,  and  therefore  marks  the  era  of 
our  corporate  birth.  The  regular  issue  of  our  Proceedings,  which  I  have 
alluded  to  as  commencing  with  Mr.  Beardmore's  medieval  presidency,  was 
continued  steadily  beyond  this  time,  until  five  volumes  were  complete.  The 
form  of  the  publication  was  then  once  again  changed,  for  reasons  of  conve.- 
nience,  into  that  of  the  **  Quarterly  Journal,*'  which  is  still  issued  to  the  Fellows. 
The  Society  was  largely  indebted,  in  the  first  instance,  to  Mr.  Charles  Y. 
Walker,  and  then  to  Mr.  Glaisher,  for  the  arranging  and  editing  of  the  first 
volumes  of  its  Proceedings.  The  Quarterly  Journal  is,  for  the  present,  under 
the  control  of  an  editing  committee.  These  are  little  matters  that  are> 
'*  household  words"  among  the  greater  part  of  ourselves;  but  I  think  it  is 
well  to  give  them  this  passing  notice,  because  new  Fellows  who  are  now 
joining  themselves  to  our  ranks,  from  time  to  time,  are  without  the  advan- 
tage we  possess  in  this  familiarity  with  our  traditions. 

In  dealing  as  cursorily  as  I  have  done  with  the  series  of  illustrations  of 
progress  and  promise  adopted  by  Mr.  Beardmore,  I  desire,  as  will  perhaps 
have  been  observed,  especially  to  mark  the  sagacity  of  the  selection,,  which 
took,* in  every  case,  instances  of  work  that  have  stood  the  test  of  an  addi- 
tional twelve  years  of  persistent  labour,  and  that  still  hold  the  field  as 
successful  and  practical  branches  of  meteorological  study  Having  allowed 
myself  the  pleasure  of  saying  so  much,  I  proceed  to  add  to  the  sketch  of 
landmarks,  certain  other  bold  headlands  that  have  since  loomed  upon  our 
sea-line  from  time  to  time  as  we  have  prosecuted  our  onward  voyage,  and  I 
think  I  shall  best  contribute  to  the  general  interest  of  this  addition  if,  in 
doing  so,  I  especially  select  those  particular  instances  of  investigation  and 
intellectual  deduction  that  have  had  the  strongest  attraction  and  charm  for 
my  own  mind. 

The  establishment  of  the  connection  of  the  movement  and  force  of  the 
wind  with  the  indication  that  is  now  so  expressively  named  and  known  as 
the  barometric  gradient,  always  appeared  to  me  one  of  the  most  interesting  of 
the  broad  generalisations  of  meteorological  science.  This  connection  was  just 
on  the  point  of  coming  into  notice  when  Mr.  Beardmore's  address  was  read. 
Professor  Buys  Ballot,  of  Utrecht,  propounded  his  views  on  the  subject, 
which  had,  however,  been  previously  printed  in  a  Dutch  pamphlet,  at  the 
Newcastle  meeting  of  the  British  Association  for  the  Advancement  of  Science, 
in  1868.  Mr.  Thomas  Stevenson,  the  civil  engineer,  has  at  least  the  credit 
of  having,  in  1867,  suggested  the  admirable  term  **  Barometric  gradient," 
which  has  since  become  an  integral  element  of  the  expression  of  the  law ; 
and  in  the  following  year,  our  Foreign  Secretary  printed  his  **  Inquiry  into 
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ibe  eonnectioii  between  strong  winds  and  barometric  differences.**  Mr.  Scott, 
boweyer,  has  pointed  out  to  me  a  passage  in  a  somewhat  rare  book,  entitled, 
"  The  Recurring  Monthly  Periods  of  the  Atmospheric  Actions , "  by  Mr .  Webster, 
A  Navy  Surgeon,  which  was  published  as  early  as  1857,  in  which  there  is  an 
nnmistakable  recognition  of  the  essential  base  of  Buys  Ballot's  law.     In  this 
passage  Mr  Webster  says,  "  A  difference  of  one  inch  between  the  barometers 
of  Greenwich  and  Orkney,  500  miles  apart,  would  produce  a  breeze  of  per- 
bapfl  9  or  ]0  pounds  pressure  ;  but  if  a  difference  of  two  barometers,  at  250 
miles  apart,  amounted  to  one  inch,  the  piessure,  or  force  of  wind,  would  be 
16  or  20  pounds  on  the  square  foot.**     There  is  here  an  unquestionable  sug- 
gestion of  the  great  leading  idea  that  the  movement  of  the  wind  is  primarily 
due  to  the  very  same  cause  that  estabhshes  the  draft  through  the  fire  and 
ebinmey  of  the  domestic  hearth,  -  namely,  the  difference  of  weight  in  balanc- 
ing eolamns  of  the  atmosphere ;  and  that  the  movement  of  the  air  is  sub- 
stantially from  the  place  of  greatest  towards  the   place   of  least  aerial 
pressure.    Why  it  is  that  the  actual  movement  of  the  wind  is  transverse,  or 
inclined,  to  the  direct  line  connecting  the  places  of  observation  together,  and 
with  the  station  of  lowest  pressure  on  the  left  hand  of  its  course,  is  the  point 
of  the  law  which  is  still  most  stimulating  to  further  inquiry,  and  which  in  all 
probability  holds  the  last  deep  mystery  of  the  whirlwind  which  has  yet  to  be 
^ked  to  its  hidden  layer ;  but  which  we  may  fairly  infer  is  due  in  some 
i&easnre  to  the  differential,  or  compared,  observations,  in  the  great  majority 
^  instances  that  come  under  discussion,  lying  out  of  the  line  that  most 
directly  connects  the  foci  of  high  and  low  pressure,  ~to  those  foci  being 
themselves  in  a  state  of  transference,  -  and  to  the  movement  which  results 
when  the  higher  pressure  is  obeyed  being  of  the  character  of  an  eddy. 
^6  great  fact  which  underlies  the  somewhat  complicated  effect  is,  I  conceive, 
none  the  less  absolutely, — wheii  reduced  to  its  simplest  form  of  expression, — 
^  an  aerial  fluid  of  necessity  moves  under  the  influence  of  gravitating 
loree,  from  a  position  of  high,  to  a  position  of  low  pressure.     In  a  small 
P^phlet,  printed  in  the  same  year  as  Mr  Scott's  inquiry,  under  the  title, 
"Principles  of  Weather  Forecasts  and  Storm  Prevision,*'  Mr.  R.  Strachan, 
wi  active  Fellow  of  the  Society,  reduced  the  law,  by  which  the  direction  and 
^orce  of  the  wind  at  any  station  may  be  inferred  from  observations  of  the 
■^meter,  to  a  simple  and  intelligible  mathematical  expression.      In  this 
pamphlet,  the  fact  that  the  chief  force  of  the  wind  is  experienced  midway  be- 
^een  the  spots  of  high  and  low  pressure  is  brought  prominently  into  notice 
^  a  natural  corollary  of  Buys  Ballot's  law,  and  the  way  in  which  the  move- 
i&ent  of  the  wind  in  England  is  connected  with  the  atmospheric  pressures  in 
cifcmnambient  areas  is  formulated  in  a  series  of  lucid  rules,  which,  I  beheve, 
^  in  the  main  those  which  have  been  for  some  time  acted  upon  in  the  fore- 
^^  of  the  Meteorological  Office,  a  department  to  which   Mr.   Strachan 
^Qgs.      The  yet    recent    investigations    of    Dr.    Carpenter    into    the 
pbenomena  of  deep  oceanic  currents,  obviously  go  far  to  warrant  the  con- 
cbuion  that  this  same  influence  dominates  the  waters  of  the  sea,  as  well  as 
"^  overlying  atmosphere,  and  that  there  is  a  great,  constant,  and  uninter- 
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nutting  vertical  circulation  of  water  between  the  polar  and  equatorial  oceans 
which  is  essentially  but  a  transfer  of  the  liquid  from  regions  of  high, 
regions  of  low  pressure ,  and  that  this  circulation  is  caused  and  maintainef:^ 
by  the  mere  differences  in  specific  gravity  incident  to  diversities  of  temp 
turc,  wherever  there  is  open  and  free  communication  between  the  deep 
and  equatorial  seas.     In  all  probability,  there  is  a  submarine,  as  well  as 
barometric  gradient,  whose  case  has  yet  to  be  fathomed  in  connection  wii 
the  deep-sea  casts  of  the  '  Challenger'  in  its  mid-ocean  routes ;  and  we  ma; 
look  yet  to  have  a  '*  Carpenter's  rule,"  as  well  as  a  Stevenson  gradient,  add 
to  the  appliances  of  our  meteorological  tool-box. 

EEaving  thus  been  led  by  the  natural  set  of  the  current  of  my  subject  into 
the  region  of  the  great  ocean,  I  now  find  myself  caught  in  the  Doldmrn 
squares  of  our  indefatigable  colleague,  Captain  Toynbee,  whose  researches 
in  this  direction  are  of  unsurpassed  interest  and  of  such  admirable  promise. 
You  are  all  aware,  that  as  Marine  Superintendent  of  the  Meteorological 
Office,  he  recently  found  himself  in  a  position  to  deal  with  some  125,000 
observations  abstracted  from  ships'  logs  for  the  mid-region  of  the  Atlantic 
that  lies  between  the  parallels  of  20  degrees  north  and  10  degrees  sonth 
latitude,  and  that  he  set  himself  earnestly  to  the  work  of  answering 
practically  the  accusation  that  meteorological  observation  is  an  attempt 
at  induction  which  does  not  yield  fruit,  by  showing  that  out  of  those 
125,000  observations,  a  comprehensive  rule  for  mid-atlantic  navigation  may 
be  compiled.  In  the  first  instance,  he  divided  the  central  heart  of  this  region 
—the  Doldrum  tract,  where  the  pulsations  of  the  winds  faint  and  fail  into 
the  inter- tropical  and  inter-trade- wind  upcast, — into  100  subordinate  1- 
degree  squares,  into  which  he  condensed  with  almost  pictorial  clearness  and 
force  the  leading  characteristics  of  the  winds  and  currents  for  each  month  o: 
the  year.  The  continued  prosecution  of  this  plan,  and  the  farther  considera- 
tion of  the  first  experimental  conception  for  these  charts,  has  led  to  the  very 
happy  adoption  of  larger  subordinate  sub-divisions  for  the  expression  of  the 
leading  features.  The  Doldrum  charts  are  now  constructed  with  the  central 
10-degree  square  of  the  region  subdivided  into  2- degree  squares,  so  that 
there  are  25,  instead  of  100,  pictorial  squares  to  embrace  in  the  eye  glance. 
The  result  is  that  the  most  prominent  and  important  characters  are  brought 
out  into  four-fold  boldness  and  force,  while  all  subordinate  conditions  and 
records  are  still  referred  to  their  proper  1 -degree  squares  for  more  exact  and 
definite  study  in  case  of  need.  The  contrivance  by  which,  in  each  of  these 
squares,  the  occurrence  and  proportion  of  calms,  and  the  prevalence  and 
force  of  the  different  winds,  for  each  different  season  and  month  of  the 
year  are  expressed  by  arrows  and  shaded  segments  of  the  circular  area,  so 
that  they  can  be  at  once  caught  by  the  eye,  is  exceedingly  effective,  and  de- 
serving of  the  highest  appreciation  and  praise.  It  would,  as  a  matter  of 
course,  be  premature  to  say  any  thing  as  to  generalised  results  in  reference  to 
a  work  that  is  so  large,  and  so  essentially  new,  as  this  interesting  labour  of 
Captain  Toynbee's,  but  it  is  quite  worthy  of  note  that  a  conviction  seems  to 
be  growing  upon  his  mind  that  the  Doldrums  of  the  mid- ocean  space  of  the 
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A^tlsntie  have  more  to  do  with  the  weather  changes  of  England  than  has 
kiHierto  been  supposed  ;  and  I  would  also  draw  somewhat  pointed  attention 
to  lu8  conception  that,  as  there  must  be  two  high  tempers  and  a  difference 
between  (as  he  has  very  characteristically  expressed  it)  to  make  a  quarrel,  do 
tl&ere  must  be  two  high  pressure  areas,  with  a  low  pressure  space  between,  to 
male  a  hurricane  ;  and  also  to  his  deduction  from  the  actual  indications  of 
his  charts  that  any  given  difference  of  barometric  pressure  -  such  as  the 
hundredth  of  an  inch  for  a  distance  of  50  miles  -  gives  a  much  stronger 
wind  in  the  inter-tropical  region  than  the  same  barometric  gradient  gives  in 
Elngland. 

"When  Mr.  Meldrum  was  in  London  in  the  year  1868,  I  had  the  opportu- 
nity of  conversing  with  him  at  some  length  about  his  plans  for  mapping 
meteorologically  the  Indian  ocean  from  log  records,  according  to  what,  I 
t>«lieTe,  was  the  proposal  of  M.  Le  Vender,  that  the  English  meteorologists 
^^lould  deal  with  the  Indian  and  Pacific  oceans,  while  the  French  took  charge 
of  the  Atlantic.  It  is  matter  of  some  satisfaction  to  see  that  he  is  prose- 
onijog  this  work  very  successfully,  and  to  mark  that  he  thinks  he  has  found 
A  lead  which  will  to  some  extent  modify  the  hitherto  accepted  interpretation 
of  the  cyclone.  The  practical  point  of  Mr.  Meldrum's  deduction  is  that  the 
^®fi8el  that  runs  directly  in  the  course  of  a  storm,  may  be  running  as  directly 
^to  the  centre,  or  heart,  of  the  hurricane.  This  is  obviously  a  matter  of 
•Uch  high  moment,  that  we  must  all  look  with  the  utmost  sympathy  and 
*^xiety  to  the  further  prosecution  of  Mr.  Meldrum's  labours. 

It  is  very  generally  known  that  about  the  year  1854,  Mr.  Le  Verrier  con- 
^^nw  Unr-idea  of  constructing  daily  weather  charts  from  the  telegraphic 
^^nununicationV  i5f""ftr5i?Hwt  prominent  and  conveniently  placed  meteorolo- 
S^cal  observatories.     There^?!lMine  reason  for  the  belief  that  a  similar  notion 
*^^  oecorred  at  even  an  earlier  dt.'^e  to  the  meteorologists  of  the  United  States 
^*  America.     One  of  the  earliest  allusions  to  the  orderly,  and,  therefore, 
P^ognosticable,  progress  of  storms  occurred  upon  a  map  of  Pennsylvania  and 
^^ighbouring  states  by  Lewis  Evans,  printed  at  Philadelphia  in  1747  or  1749, 
^  ^hich  the  remark  occurs  that  the  great  storms  of  that  region  began  to 
^®«ward,  and  move  so  that  they  are  a  day  sooner  in  Virginia  than  in  Boston. 
•fusion  is  made  to  this  remark  in  Mr.  Scott's  translation  of  Dove's  Law  of 
Storms,  and  Mr.  Scott  has  also  pointed  out  that  the  same  statement  is  quoted 
^  T.  Pownall's  Topographical  Description  of  the  British  Colonies  in  North 
•^Baerica,  printed  in  London  in  1776.     There  is,  however,  unquestionable 
S^^imd  for  the  statement  that  Franklin  was  the  first  to  suspect  this  orderly 
movement  in  consequence  of  an  eclipse  of  the  moon,  which  occured  on  Oc- 
tober 21st,  1748,  and  which  was  concealed  by  a  storm  at  Philadelphia,  having 
been  visible  at  Boston  because  the  storm  had  not  arrived  there  at  the  time 
of  the  occurrence.     Professor  Cleveland  Abbe,  of  the  Cincinnati  Observatory, 
^  given  a  very  interesting  resume  of  the  part  taken  by  France,  England  and 
^0  United  States  respectively  in  developing  the  system  of  weather  telegraphy, 
^^tz,  of  Halle,  availed  himself  of  the  daily  journals  to  indicate  the  hourly 
Progress  of  remarkable  storms  as  early  as  1885.     From  1880  to  1855  the 
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idea  of  possible  weather  telegraphy  was  continually  recurred  to  in  the  United  . 
States,  especially  by  Professor  Henry  of  the  Smithsonian  Institution,  who 
in  1847  spoke,  in  the  annual  Report  of  the  Institution,  of  the  services  that  i 
could  be  rendered  by  the  telegraph  in  diffusing  storm  warnings.  In  1854 
Le  Yerrier  was  at  work  on  the  subject  in  Pans;  in  1855  signals  were  com- 
municated from  place  to  place  in  France,  and  in  1857  foreign  stations  were 
included  in  the  system.  On  January  1st,  1858,  the  publication  of  the 
'Bulletin  International'  was  commenced,  and  in  1868  the  French  system  of 
daily  publication  of  forecasts  was  matured.  In  1865  the  system  was  taken 
up  by  the  French  Marme  Department.  Storm  warnings  were  issued  by 
Buys  Ballot  in  the  Netherlands  in  1860,  and  by  Admiral  FitzRoy  in  England 
from  1861  to  1865.  The  system  was  soon  after  that  extended  to  Italy, 
India  and  Australia.  The  Meteorological  Office  of  the  Board  of  Trade  re- 
commenced its  weather  signals,  after  a  year's  suspension,  in  December,  1867. 
Professor  Abbe  issued  the  first  weather  bulletins  of  the  Observatory  of  Cin- 
cinnati on  September  1st,  1869,  and  the  work  was  handed  over  to  the  Chief 
Signal  Officer  of  the  Army  Department  of  the  United  States  early  in  the  year 
1870.  The  idea  of  the  daily  issue  of  weather  charts,  expressing  the  leading 
features  of  concurrent  meteorological  conditions  over  large  areas,  has  been 
quite  recently  seized  upon  and  very  admirably  extended  by  our  own  Meteoro- 
logical Office,  under  a  plan  which  provides  for  the  transmission  of  the  charts 
to  regular  subscribers,  who  are  therefore  necessarily  persons  who  give  a  pledge 
of  interest  in  their  indications.  It  will  not  be  deemed  a  remark  of  unmeaning 
superfluity,  if  I  place  by  the  side  ot  the  allusioiii  I  have  already  made  to  a 
quotation  of  the  Astronomer  Royal's  opinion  upon  the  value  of  meteorologi- 
cal records,  what  he  has  added  upon  a  public  occasion  about  these  weather 
charts.  In  Lis  address  last  month  as  President,  at  the  anniversary  meeting 
of  the  Royal  Society,  he  said,  **  Daily  charts  are  now  issued  on  a  highly 
extended  plan  by  the  Meteorological  Office,  and  circulated  among  a  large 
list  of  subscribers.  I  think  that  comparison  of  the  records  of  the  various 
atmospheric  elements  upon  these  charts,  continued  from  day  to  day,  would  be 
more  likely  than  any  thing  yet  published  to  throw  light  upon  the  difficult 
question  of  causes  and  effects  in  meteorology." 

It  is  a  notable  and  instructive  confirmation  of  some  things  which  my 
predecessor  in  the  presidential  chair  so  well  said  on  the  subject  of  the 
influence  of  meteorological  science  and  conditions  upon  the  health  of  the 
community,  that  immediately  after  the  prevalence  of  the  remarkable  and 
long- continued  fog  of  the  last  month  in  the  metropolitan  district,  the  deatii 
rate  rose  to  a  higher  point  than  it  has  attained  since  the  severe  visitation  of 
cholera  in  the  year  1866.  The  dense  fog  continued  over  London  from 
Tuesday,  December  the  9th,  to  Saturday,  December  the  18th.  The  death  rate 
for  the  metropolitan  area  of  118  square  miles,  for  the  week  ending  Decem- 
ber 6th,  was  28  in  1000.  In  the  following  week,  when  the  fog  prevailed,  it 
was  27  in  1000.  But  in  the  next  week,  when  there  had  been  time  for  the 
deadly  effect  to  produce  its  full  influence,  the  death  rate  rose  to  88  in  1000. 
The  deaths  from  respiratory  diseases  in  the  metropolitan  area,  during  these 
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three  weeks,  were  severally,   620,  764    and    1112,   therefore  there  could 

be  DO  doubt  as  to  the  immediate  and  actual  influence  of  the  atmosphere  in 

bringing  about  the  result.     There  is,  however,  one  other  fact  that  I  desire 

to  diaw  into  prominent  notice.     The  prevalence  of  the  fog  was  coincident 

"With  a  very  low  temperature  ;  and  the  cold,  no  doubt,  produced  its  usual  effect 

in  mcreasing  the  death  harvest.     But  the  influence  of  the  cold  was  very 

much  less  than  the  influence  of  the  fog.     The  mean  of  the  deaths  in  Lon- 

d.on,  where  there  was  fog  and  cold,  for  the  two  weeks  ending  December  20th, 

save  an  increase  of  41  per  cent,  upon  the  mean  of  the  preceding  week ;  but 

tlie  eorresponding  mean  for   the   same   two   weeks  in   17  large  towns  of 

^Bnglaiid,  which  had  the  cold  without  the  fog,  gave  an  increase  of  only  8  per 

C^t.  for  each  6f  those  weeks  over  the  first  week  of  the  month. 

No  record  of  landmarks  of  meteorological  progress  during  the  period  that 
i«  under  review,  could  possibly  omit  to  notice  the  one  high  hill  which  has  he- 
^osie  the  beacon  of  British  rainfall.     It  will  be  remembered,  that  in  the 
y«ar  1868,  our  Secretary,  Mr.  G.  J.  Symons,  had  managed  to  interest  700 
^l^serrers  in  the  British  Isles,  and  to  organise  them  into  a  gallant  band  of 
''i^rological  volunteers.     A  part  of  the  good  work  of  that  time,  was  the 
^^^tation  of   the  distribution  of  reliable  gauges  through  a  grant  of  the 
^ntish  Association,  and  I  believe  also  the  inducement  of  the  instrument 
^^'^ers  to  construct  trustworthy  instruments  at  low  price.     At  the  present 
*Wtte,  Mr.  Symons*  band  of  volunteers  has  grown  from  seven,  to  nearly 
^venteen,  hundred ;  and  his  organisation  and  discipline  of  this  large  staff  of 
observers  has  been  proceeded  with  as  steadily  as  the  numbers  have  aug- 
mented.   It  certainly  is  a  very  remarkable  instance  of  devotion  to  science, 
^d  ability  to  communicate  an  enthusiasm  for  its  pursuit  to  other  men,  that  a 
li&gle  individual  should  have  been  able  to  enlist  the  efficient  co-operation  of 
Buch  a  staff  of  unpaid  and  unflagging  assistants.     But  I  conceive  that  this  is, 
in  reality,  but  a  small  part  of  the  debt  we  owe  to  Mr.  Symons.     The  more 

• 

u&portant  portion  of  his  work  has  been  the  steady,  and  I  almost  feel  tempted 
to  say  remorseless  resolution,  with  which  he  Has  perfected  and  checked  the 
methods  of  his  observers,  and  weeded  out  weak  hands.     If  there  is  any 
dogzoa  that  is  worthy  of  respect  in  our  commonwealth,  it  is  the  one  which 
continaally  reminds  us  that  in  our.  particular  pursuit  no  observation  at  all  is 
setter  than  bad  observations.     A  large  series  of  excellent  observations,  in 
^  especial  work,  is  in  danger  of  having  all  its  results  vitiated,  and  its  con- 
plosions  made  false,  by  the  mingling  of  a  few  black  sheep  with  the  white 
memhers  of  the  flock.     It  is  not  yet  time  to  say  much  concerning  the  deduc- 
^Qs  that  are  to  be  drawn  from  this  vast  mass  of  British  rainfall  observations 
•*>4t  We  owe  to  the  industry  and  public  spirit  of  one  man  ;  but  we  may  point 
^^  some  satisfaction  to  the  assumption  of  a  standard  mean  rainfall  for  a 
^^  series  of  prominent  stations  in  the  British  Isles,  which  is  probably  as 
^^  to  the  truth  as  the  five-hundredth  of  an  inch  in  a  fall  of  25  inches,  or 
^^  five-hundredth  part  of  the  whole ;  and  which  is,  therefore,  weD  calcu- 
^^    to  serve  for  the  present  as  a  zero  point  in  estimating  deficiency,  or 
^^^^aa.     Xhe  figures  which  Mr.  Symons  adopts  as  an  approximate  yearly 
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average,  from  a  good  series  of  six  years'  observations,  for  the  entire  Britis 
Isles,  are  84*99  inches  ;  the  yearly  average  for  London  for  the  same  ten 
being  25*01  inches.  The  excess  over  this  yearly  mean  foj:  the  wet  yei 
1872,  was  12-26  inches,  or  86  per  cent.,  for  the  entire  British  Isles ;  aa 
8*86  inches,  or  35  per  cent.,  for  London. 

There  is  one  very  remarkable  and  suggestive  report  for  the  past  year  on  tt 
subject  comprised  within  our  domain,  which  contains  some  passages  thi 
aUow  of  notice  here,  and  that  have  also  been  alluded  to  in  the  address  of  tb 
Astronomer  Royal  to  the  Royal  Society.  It  is  the  report  of  the  director  of  th 
New  York  Meteorological  Observatory,  Mr.  Daniel  Draper.  Mr.  Draper  in 
clines  rather  strongly  to  the  opinion  that  the  climate  of  New  York  and  of  th' 
Atlantic  States  is  invariable,  even  in  cycles  of  short  period,  and  be  remark 
that  (he  duration  of  the  closure  of  large  northern  rivers  by  frost  is  a  bettc 
test  of  this  fact  than  thermometer,  indications,  and  that  the  frozen  period  ( 
the  Hudson  during  a  term  of  50  years  was  91  days.  Another  very  startlin 
and  piquant  enunciation  of  Mr.  Draper  is  to  the  effect  that,  of  86  storm  die 
turbances  that  were  marked  on  the  Atlantic  Coast  as  promising  to  cross  th 
entire  breadth  of  the  great  western  ocean,  and  to  show  themselves  on  if 
eastern  border,  only  three  failed  to  put  in  a  proper  appearance,  and  to  fulfil  th 
predictions  of  the  meteorologist.  It  may,  perhaps,  seem  to  the  most  caution 
inquirers  that  it  would  be  desirable  in  this  matter  to  have  some  further  evi 
dence  as  to  the  actual  identity  of  these  western  and  eastern  Atlantic  stomu 
It  may,  also,  be  well  to  take,  in  connection  with  Mr.  Draper's  deductioii 
regarding  the  freezing  of  the  Hudson,  the  Russian  reports  on  an  analogou 
subject,  namely,  the  closing  of  the  Volga.  From  observations  made  on  th 
ice  and  water  level  of  the  Volga  at  Astrachan,  from  1886  to  1867,  Di 
Wojeikoff  considered  that  the  duration  of  winter  ice  on  that  river  had  slightl 
increased  from  year  to  year,  and  that  the  waters  of  the  stream  froze  earlie 
and  thawed  later  as  the  years  drifted  on. 

It  will  not  fail  to  be  observed  by  the  Fellows  of  the  Society  that  the  ide 
of  the  value  of  international  communication  and  conference  has  been  recent! 
assuming  a  marked  prominence.  The  first  meteorological  conference  of  an 
note  was  that  which  was  inaugurated  at  the  Cambridge  meeting  of  the  Britis 
Association  for  Science  in  1845.  In  the  year  1858  there  was  a  meteorolo 
gical  conference  at  Brussels,  under  government  auspices,  for  the  discussion  c 
questions  connected  with  marine  meteorology ;  and  out  of  the  deliberations  c 
that  congress  came  the  suggestions  which  issued  in  the  establishment  of  th 
Meteorological  Department  of  the  Board  of  Trade,  under  the  superintendenc 
of  Admiral  FitzRoy,  and  which  proved  to  be  the  parent  of  a  lusty  offisprin 
in  the  Meteorological  Office,  since  carried  on  under  the  energetic  direction  ( 
our  Foreign  Secretary.  The  Leipsic  Conference  of  1872,  and  the  Vienn 
Conference  of  1878,  will  be  fresh  in  the  memory  of  our  Fellows,  as  will  als 
the  part  which  has  been  taken  at  this  latter  congress  by  our  present  Foreig 
Secretary,  Mr.  Scott,  as  the  accredited  delegate  of  the  Meteorological  Sooiet] 
The  chief  recommendation  for  meetings  of  this  class  is  the  freer  and  healthic 
breathing  that  they  furnish  for  minds  otherwise  trained  in  national  proclivitic 
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and  peonlarities  of  thought.  If  it  h«  true  that  it  is  advantageous  for  intellect  to 
come  into  intercommunication  with  intellect  in  the  daily  transactions  of  scientific 
life,  it  must  be  even  more  desirable  that  the  national  mind,  in  its  pursuit  of 
eaeh  specific  branch  of  high  knowledge,  shall  be  subjected  to  the  same  healthy 
and  ameliorating  discipline,  and  that  the  aphorism  that  science  belongs  to 
hamanity,  rather  than  to  sections  of  mankind,  shall  have  authoritative 
acceptation  in  the  widest  sense. 

Bat  there  is,  also,  an  immediately  practical  bearing  of  these  international 
cooncils,  as  is  admirably  shown  in  one  of  the  first  fruits  of  the  Vienna 
Congress,  that  is  already  ripened  on  the  tree,  and  offered  to  our  hand, — the 
establishment,  namely,  of  a  system  of  daily  synchronous  observation  over 
the  civilised  countries  of  the  world.     Brigadier- General  Myer,  of  the  United 
States,  has  taken  the  initiative  in  the  organisation  of  this  system,  and  it  will 
have  the  efficient   support  of  our  own  Meteorological  Office.      The  hour 
selected  for  the  dail}*  observation  is  noon  of  11^  west  longitude,  which  agrees 
with  Oh.  45m.  of  Greenwich  mean  time,  and  which  secures  an  early  and  con- 
venient night  observation  for  the  United  States,  and  a  day  observation  over 
the  whole  of  Europe  and  Africa,  and  the  greater  part  of  Asia. 

A  proposal,  which  has  since  emanated  from  one  of  these  conferences,  that 
&n  International  Meteorological  Society  shall  be  formed,  will,  probably,  be 
foond  to  stand  upon  a  somewhat  different  base.  Ther^  is,  on  the  very 
^hjreshold  of  the  proposal,  the  difficulty  of  conceiving  what  the  proper  work 
of  such  an  international  association  could  be  in  relation  to  a  branch  of 
Scientific  pursuit  where,  from  the  nature  of  things,  the  ordinary  expedient  of 
^vision  of  labour  is  inapplicable,  and  how  the  action  of  a  permanent  parlia- 
inent  of  men  residing  in  different  quarters  of  the  globe,  and  for  the  most  part 
Bpeaking  different  languages,  can  in  any  way  produce  a  more  ready  and  free 
^terchange  of  thoughts,  and  more  effective  and  cordial  co-operation,  than  is 
^eady  secured  by  the  instrumentality  of  the  press,  and  the  circulation  of 
Reports  and  Transactions.  The  subject,  however,  is  one  that  is  worthy  of 
^(irther  consideration,  and  should  not  be  settled,  even  as  a  mere  matter  of 
opinion,  without  patient  consideration  of  its  aims  and  possibilities. 

There  is  one  application  of  an  instrument  that  is  essentially  almost  a 
^mbol  of  our  science,  to  correlative  work  in  a  noble  sister* s  service  and 
doodain,  which  is  so  refined  and  so  exquisite  in  its  spirit,  that  even  at  the  end 
of  a  somewhat  lengthened  address  I  cannot  withstand  the  temptation  to  draw 
y^uot  attention  to  it.     It  was  many  years  ago  ascertained  that  the  swinging 
Movement  of  a  clock  pendulum  was  retarded  by  increase  in  the  density  of  the 
^^9  and  that  high  states  of  the  barometer  were,  therefore,  associated  with 
^ower  rates  of  clocks.    Mr.  M.  Bloxam,  who  investigated  this  subject  by 
^^feful  experiment,  found  the  influence  upon  a  very  good  dead-beat  escape- 
ment clock  amounted  to  a  change  of  clock  rate  of  one  second  per  day,  for 
one  inch  of  alteration  in  the  column  of  the  barometer.     In  a  communication  to 
the  Boyal  Astronomical  Society  at  the  commencement  of  last  year,  Mr.  E.  B. 
Venison  armounced  that  he  had  been  recently  examining  this  cause  of  irregu- 
larity in  clock  rates,  and  that  he  found  a  perfect  compensation  for  the  error 
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might  be  provided  by  the  simple  expedient  of  attaching  a  barometer  to  tl 
rod  of  the  pendalom  in  such  a  way  that  the  rise  of  the  mercnry  in  the  tufl 
of  the  barometer  mnet  exert  exactly  as  much  influence  in  accelerating  the  nu 
as  the  increased  pressure  of  the  atmosphere  exerts  in  retarding  the  rate.  MI 
Denison  states  that  the  exact  size  and  position  of  the  barometer  mast  h 
found  by  experiment  for  each  clock ;  but  that  this  is  very  easily  accomplishe 
by  tying  the  barometer  to  the  pendidum-rod  by  waxed  thread,  a  plan  whie 
admits  of  ready  and  repeated  renewal  and  re-adjustment.  During  his  ic 
vestigation  of  this  subject,  Mr.  Denison  found  that  the  Westminster  Palac 
clock,  during  the  year  1872,  only  reached  a  daily  error  of  two  seconds  thie 
times,  the  maximum  of  error  on  those  occasions  being  five  seconds  for  a  dtu 
and  eight  seconds  for  a  week.  The  average  daily  variation  during  that  tim. 
was  only  four- tenths  of  a  second,  and,  wonderful  to  say,  no  part  of  that  erroi 
was  due  to  change  of  atmospheric  pressure,  or  under  the  control  of  baro 
metric  compensation.  The  pendulum  of  the  Westminster  Palace  clock  is  i 
18  feet  rod,  weighing  700  pounds  and  beating  2  seconds.  It  somewha 
accidentally  happens  that  the  arc  of  vibration  of  this  pendulum  amounts  t 
2^  degrees,  which  is  somewhat  in  excess  of  the  ordinary  range  of  the  beat  c 
the  best  astronomical  clocks,  and  Mr.  Denison  believes  that  the  immnnit 
of  this  clock  from  barometric  error  is  mainly  due  to  the  circular  error,  o 
change  of  curve,  incident  to  the  wide  beat  exactly  compensating  the  infiaenc 
of  altered  atmospheric  resistance,  which  tells  more  on  the  fall  of  the  bob  thai 
on  the  rise,  when  an  air  current  has  been  established,  and,  therefore,  the  ai 
resistance  lepsened.  As  the  beat  of  this  massive  pendulum  is  diminished  b; 
augmented  resistance  of  heavier  air,  the  rate  is  quickened  in  an  identicall; 
corresponding  degree  by  the  influence  of  the  altered  form  of  the  more  limited 
swing.  The  curious  investigation  of  Mr.  Denison  seems  to  establish  thi 
practical  fact,  that  the  rate  of  a  large  gravity  escapement  clock  may  be  ex 
pected  to  be  considerably  better  than  that  of  the  best  dead-beat  escapemen 
clock,  and  that  its  barometric  error  will  always  be  very  trifling  in  comparisoi 
with  the  barometric  error  of  astronomical  clocks,  and  often  altogethe 
neutralised. 

It  only  now  remains  for  me  to  congratulate  the  Society  upon  the  prosperom 
condition  of  its  a£fairs.  It  will  be  seen  from  the  balance  sheet  that  its  earlj 
years  have  been  so  prudently  and  so  economically  managed,  that  it  has,  « 
the  present  time,  a  small  fund  of  realised  property,  a  little  exceeding  £1,200 
But  I  have  also  the  satisfaction  of  drawing  attention  to  another  fact,  that  ] 
believe  to  be  of  still  higher  importance,  namely,  that  notwithstanding  the 
step  which  has  now  been  deliberately  tuken  of  providing  a  permanent  oflic< 
and  a  paid  "administrative  officer,  at  some  yearly  cost,  a  careful  estimate  oi 
the  working  of  the  Society  upon  its  present  scale  of  action,  with  certain 
measures  of  enhanced  and  desirable  economy  that  have  been  recently  adopted 
by  the  Council,  shows  that  operations  will  be  carried  on,  even  if  there  be  no 
augmentation  of  means  from  natural  growth,  with  a  margin  of  a  few  pounds 
of  yearly  income  beyond  that  which  is  indispensable  for  current  expenditure. 
In  alluding  to  this  pleasant  aspect  in  our  skies,  it  will  scarcely  be  necessary 
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that  I  should  point  oat  how  largely  we  owe  the  satisfactory  condition  in  which 
we  stand  to  the  long-snstained  and  generous  hospitality  that  we  receive  from 
the  Institation  of  Civil  Engineers,  who  so  kindly  famish  as  with  the  ample 
uid  luxorioas  accommodation  that  we  enjoy  for  the  periodic  meetings  of  oar 
FelbwB  and  oar  Goancil.     It  wonld  not  be  easy  to  estimate  in  adequate  terms 
the  adyantage  it  has  been  to  our  early  and  half- fledged  days  to  have  had  the 
sheltering  protection  of  so  warm  and  strong  a  wing.     The  acquisition  of  an 
office  and  library  of  our  own,  and  of  the  services  of  a  paid  officer,  has  at 
length  placed  us  in  the  position  we  have  so  long  desired,  of  being  able  to  enter 
Qpoo  the  functions  of  a  more  practical  scientific  life.     It  will  be  found  that 
c^Qc  very  material  step  has  been  taken  in  this  direction,  in  the  commence- 
^^eot  of  an  organised  and  arranged  library.     It  is  of  unquestionable  import- 
Alice  that  our  library  shall  be  made  one  of  standard  excellence  for  all  purposes 
^f  Tefarence  in  matters  that  concern  the  history  and  methods  of  meteorological 
"^^^ce,  and  that  it  shall  have  the  convenience  of  a  good  catalogue  at  the 
^^U'liest  possible   opportimity.      Such  a  library  must,  of  necessity,  in  our 
P^Ttiealar  case,  comprise  a  very  large  and  valuable  proportion  of  MS.  docu- 
^^ts,  which  do  not  need  to  be  printed,  but  which  require  careful  pre- 
B^i^ation,  arrangement  and  cataloguing,  even  more  than  printed  books,  so 
^^t  they  may  be  available  tor  special  investigations  and  inquiries.      This 
^^^  will  iK>w  have  the  careful  attention  of  the  Council  and  the  library  com- 
'^ttee.     Conunittees  on  various  other  practical  subjects,  such  as  the  prepa- 
ration  »f  standard  forms  for  the  record  of  recognised  observations;   the 
Consideration  of  the  most  desirable  kinds  of  instruments  and  appliances ;  and 
tbe  ireighing  of  sundry  matters  that  have  arisen  out  of  the  recent  conferences 
^^  Leipsie  and  Vienna,  or  that  have  been  referred  to  the  Society  by  her 
^^jesty's  Commissioners  for  International  Exhibitions,  have  been  formed  and 
^^  in  operation.     The  question  has,  also,  been  entered  upon,  in  connection 
^th  some  of  these  committees,  as  to  how  far  it  may  be  practicable  to  devise 
^Qie  scheme  of  cordial  and  authoritative  co-operation  with  the  Meteorological 
I^epartment  of  the  Government.     The  proper  ground  and  base  of  such  co- 
rporation seems  to  be  in  a  large  measure  suggested  by  the  actual  circumstances 
of  the  case.     There  must  always,  of  necessity,  be  leading  branches  of  meteor- 
^^<^eal  investigation,  such  as  weather  telegraphy,  storm  warnings,  and  the 
<^haiting  of  the  great  ocean  highways,  which  the  bands  and  resources  of  a 
government  alone  can  deal  with.     But  there  are,  also,  of  necessity,  various 
''^ters  of  secondary  weight,  but  still  of  high  moment,  which  government 
^tion  cannot  touch,  but  which  a  Society  like  our  own,  with  a  very  trifling 
^Girease  of  means  beyond  the  revenue  we  now  possess,  and  under  the  con- 
ations of  a  frank  and  cordial  understanding  with  the  Government  Depart- 
^Qxit,  may  most  beneficially  and  efiectually  take  into  its  care.     It  would  be 
P^ematare  that  I  shoold  jost  now  say  more  on  this  particular  theme  than  will 
^^ftee  to  indicate  that  it  has  a  place  in  the  deliberative  action  of  the  Council, 
^^4  that  it  will,  most  probably,  yet  come,  in  some  form  or  other,  under  the 
^^tice  of  the  Fellows.     In  the  mean  time,  may  I  venture  to  hope  that  you 
^^^U  receive  these  passing  suggestions  with  indulgence,  if  not  with  favour;  and 
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that  jou  will  permit  me,  while  speaking  of  the  prosperous  state  of  the  Soeia'fej^ 
finally  to  add  that  your  Council  has  fair  reason,  in  our  case,  to  anticipate 
prosperity  will  be  made  by  such  instrumentality  as  I  have  indicated,  the  m< 
of  largely  increased  usefulness,  and  that  the  largely  increased  usefohiess 
bring  with  it,  as  such  attribute  usually  does,  the  further  consequence  oi 
quickened  growth  and  yet  higher  aim. 


REPORT    OF    THE    COUNCIL, 

READ  AT  THE  ANNUAL  GENERAL  MEETING,  JANUARY  21,  1874. 

As  the  Society  determined,  at  the  last  annual  meeting,  that  its  financial  and 
official  year  should  correspond  with  the  civil  year,  instead  of  extending  from 
June  to  June,  and  also  decided  that  the  annual  meeting  should  be  held  in  Janu- 
ary, instead  of  in  Juua,  it  becomes  necessary  that  the  Council  should  prepare  a 
report  of  its  proceedings  and  of  the  general  business  of  the  Society  up  to  the 
end  of  1873. 

Although  so  short  a  time  has  elapsed  since  the  last  annual  meeting,  a  great 
many  important  matters  have  been  carried  out.  In  the  first  place,  the  Presi- 
dent and  Secretaries  held  two  meetings,  and  presented  a  jreport  on  the  best 
plan  for  carrying  on  the  general  business  of  the  Society,  and  suggested  several 
changes  for  its  more  orderly  conduct.  They  advised  that  the  Assistant  Sec- 
retary should  perform  many  of  the  duties  which  have  hitherto  been  carried 
out  under  the  directions  of  sub-committees,  should  be  responsible  for  the 
proper  record  of  all  correspondence,  and  have  the  custody  of  all  the  books 
and  papers  of  the  Society,  and  also  that  he  should  undertake  the  duties  of  the 
collector  and  the  publisher,  so  fiEtr  as  relates  to  receiving  subscriptions  and 
issuing  the  Journal  and  notices.  The  Council  trust  that  these  changes, 
which  make  one  person  responsible  instead  of  several,  will  have  a  good 
effect  as  regards  correctness,  regularity  and  rapidity  in  carrying  out  the  futore 
arrangements  of  the  Society. 

Another  report  as  to  the  best  mode  of  keeping  the  accounts  was  broii|^i 
up  by  the  committee  to  which  this  matter  was  referred,  and  adopted  by  the 
Council.  The  recommendations  contained  therein  were  of  the  same  tendency 
as  those  of  the  former  report,  viz.  to  throw  the  book-keeping  on  the  Assistant 
Secretary,  subject  to  the  directions  of  the  Treasurer,  so  as  to  enable  the 
Council  to  ascertain  at  any  time,  not  only  the  liabilities  and  assets,  bnt  also 
the  details,  of  the  pecuniary  position  of  the  Society  as  regards  its  Fellows, 
and  which  could  previously  only  be  procured  by  application  to  the  Collector 
and  Treasurer.  This  committee,  also,  very  carefully  examined  the  books  of 
the  Society,  and  made  a  list  of  Fellows  in  arrear,  which  has  been  dealt  with 
by  the  Council,  in  accordance  with  the  recommendations  of  the  Committee. 

Several  alterations  and  improvements  have  been  made  in  the  Society's 
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room  and  library,  80  Great  George  Street,  by  which  it  is  placed  in  a  mora 
satis&etory  condition.  Enkrged  accommodation  has  been  made  to  allow 
Fellows  to  inspect  the  instniments,  Ac.,  belonging  to  the  Society,  and  also  to 
I'ead  and  borrow  the  books,  write  letters,  Ac. 

Many  Talnable  additions  to  the  library  have  been  made  during  the  Session  by 
nmneroas  Societies,  Institutions  and  gentlemen,  especially  Mr.  Symona  and 
Captain  Toynbee ;  a  complete  list  of  which  ia  published  in  the  Quarterly 
Joarnal.  A  large  number  of  books  have  been  bound,  so  aa  to  make  the 
library  more  useful  to  the  reader. 

rhe  Council  have  granted  the  loan  of  the  Robinson^s  Anemometer,  pre- 
sented to  the  Society  by  the  widow  of  the  late  Mr.  F.  Nunes,  to  Mr.  S.  H. 
^er,  of  Wisbeach,  for  use  in  connection  with  his  experiments  upon  eva- 
poration. 

In  the  early  part  of  1878  the  Council  had  under  consideration  the  pro- 
priety of  aacertaininf^  the  opinions  of  the  Fellows  aa  to  many  important  points 
noticed  in  the  Report  of  Proceedings  of  the  Leipzig  Conference  in  connection 
^^h  the  hours  of  observation,  &c.,  and  the  Society,  at  its  meeting,  held  on 
^y  2l8t,  decided  that  a  series  of  questions  should  be  sent  out  for  this  pur- 
pose; and  a  report  by  the  ''Form"  Committee  has  been  presented  to  the 
Council  as  follows: — 

**^^RT  on  the  Replies  received  in  answer  to  the  Question  issued  with  the 
OirctUar  of  June  16. 

^o  less  than  52  of  the  Fellows  have  favoured  the  Society  with  their  opinions 
^^  the  various  points  under  discussion;  and  in  addition,  communications 
'^^^e  been  received  from  Professor  Buys  Ballot,  and  from  Mr.  Plummer,  of 
"^®  Durham  Observatory. 

In  several  cases  the  questions  have  not  been  answered  directly,  more  than 
oiie  answer  having  been  given ;  in  all  such  instances  the  author  has  been  taken 
^  adhering  simply  to  the  solution  for  which  he  expresses  his  preference. 

VTe  shall  now  proceed  to  an  analysis  of  the  replies;  but  it  must  be  remem- 
^^^i^  that  in  many  instances  the  writers  have  only  answered  the  questions 
I'elatiDg  to  the  subjects  with  which  they  were  specially  fisuniliar,  so  that  a 
Bii&ple  comparison  of  the  number  of  votes  would  be  fallacious. 

^6  replies  regarding  the  best  form  of  barometer  were  46,  with  a  very 
decided  opinion  in  favour  of  the  Kew  barometer,  88  recommending  it,  while 
&e  remaining  18  mostly  supported  the  use  of  Fortin*s  standard. 

On  the  subject  of  the  utility  of  aneroids,  opinions  were  more  divided :  out 

of  47  votes,  22  were  decidedly  unfavourable  to  its  use;  19  suggested  its  em- 

P^yment  as  an  auxiliary  instrument,  while  only  6  were  for  its  general  ad- 

fi"88ibility. 
1^6  choice  of  ynft^impTn  thermometers  was  limited  to  Negretti  and  Zambra's 

^d  Phillips*.     It  is  not  easy  to  give  a  precise  analysis  of  the  views  enter- 

*'^:  32  Fellows  wrote  in  favour  of  Negretti's  and  17  in  favour  of  Phillips*; 

i^^t  several  replies  suggested  that  both  instruments  might  be  used.     42 

*^8wer8  were  received. 
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As  to  minimam  thermometers,  the  sense  of  the  Society  was  nearly  nnac 
monslv  in  favour  of  Rutherford's  Spirit  Minimum,  40  out  of  42  replies  takis 
that  line;  a  few  gentlemen,  also,  recommended  the  use  of  Casella*8  Mercuri 
Minimum,  if  sufficient  precautions  were  taken  in  its  management. 

For  Solar  Radiation  25  votes  out  of  28  were  for  the  hlack  bulb  in  vactt- 
dull  black  extending  1  inch  along  the  stem.  No  suggestions  of  much  impor 
ance  were  made  as  to  ensuring  the  comparability  of  results,  but  a  wish  fi 
the  adoption  of  4  feet  above  the  ground  as  the  height  of  exposure  was  e 
pressed  by  12  gentlemen. 

On  the  important  subject  of  hours  of  observations  the  unanimity  in  favoi 
of  9  a.m.  and  9  p.m.  was  very  great,  41  out  of  50  of  the  Fellows  expressii 
their  approval  of  those  hours.  Some  few  proposed  the  addition  of  an  8  a.r 
observation  to  work  up  with  the  telegraphic  reports. 

As  might  be  expected,  the  question  of  '  local  *  verstis  *  Greenwich '  time  elicit- 
a  difference  of  opinion ;  48  answers  came  in,  which  were  divided  into  80  i 
local,  and  16  for  Greenwich,  while  2  made  special  propositions. 

No  very  decided  wish  about  the  division  of  the  year  was  elicited:  ^ 
gentlemen  expressed  their  opinions,  but  most  of  them  voted  for  several  class 
of  means. 

11  simply  wished  for  the  civil  divisions  of  the  year  to  be  kept; 
22  asked  for  monthly  means ; 

7  „      weekly  means; 

12  ,,      5-day  means  (mostly  Buys  Ballot's); 
6  „      seasonal  means; 

and  a  few  mentioned  daily  means. 

The  sense  of  the  Society  is  rather  decidedly  against  any  alteration  in  fl 
length  of  February;   out  of  42  answers,   27   being  unfavourable  and 
fiavourable. 

The  remarks  of  Messrs.  Birt  and  Bloxam  on  uniformity  in  hours  of  c 
servation  deserve  attention.  Mr.  Forbes  gives  a  good  table  of  corrections  i 
the  9  a.m.  and  9  p.m.  readings  for  the  North  of  Scotland.  Mr.  Rundell  &. 
also  Mr.  Plummer  make  suggestions  for  artificial  divisions  of  the  year. 

Professor  Buys  Ballot  has  honoured  the  Society  by  again  putting  forwai 
some  of  the  views  which  he  has  already  advanced  in  his  valuable  '  Suggestioi 
on  a  Uniform  System  of  Meteorological  Observations.' 

On  the  whole,  the  Form  Committee  cannot  but  congratulate  the  Council 
having  elicited  such  an  extensive  expression  of  opinion  on  the  various  pois 
contained  in  the  Circular. 


Appendix  to  Report. 

The  remarks  of  Mr.  Birt  are  as  foUoWs :  - 

*'  It  appears  to  me  that  the  first  element  of  usefulness  in  a  series  of  c 
servations  is  the  object  the  observer  has  in  view.  There  are  two  distil 
objects  which  meteorologists  may  recognise.  Firsts  climatic  relations  (hav£ 
reference  to  time  only),  which  must  be  deduced  from  observations  made 
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stations  where  the  observers  reside ;  and  for  such  observations  the  h^nrs  of 

d  a.m.  and  9  p.m.  (to  the  minute)  are  the  most  suitable,  and  these,  of  course, 

to    be  of  any  value,  must  be  local  mean  time.     Second,  the  progression  of 

tile  two  principal  meteorological  elements,  temperature  and  pressure,  having 

reference  to  space  as  well  as  time.     If  the  observer  be  interested  in  these 

prx)gression8,  and  makes  choice  of  working  in  concert  with  the  Meteorological 

Ofliee,  his  hour  of  observation  is  8  a.m.,  Grbenwigh  mean  time  (also  to  the 

luQte).     A  system  of  three  daily  intervals  of  8  hours  each  would  greatly 


ilitate  the  study  of  the  great  movements  of  the  atmosphere,  the  hours  of 
ol>s6rvation  being  8  a.m.,  4  p.m.  and  12  p.m." 

Mr.  Bloxah  writes  as  follows: — 

*'  It  appears  to  me  that,  if  the  observations  of  many  persons  are  to  be  used 

fox*  the  purpose  of  deducing  laws  in  the  science  of  Meteorology,  it  is  of  the 

p^x-eaiesi  importance  that  *  uniform  times  of  observation  *  should  be  adhered 

-    The  system  of  simultaneous  observation  is  incompatible  with  uniformity 

the  ordinary  work  of  Meteorological  Observation:  and,  in  my  view,  the 

of  local  time  is  indispensable.     I  believe  12  o^clock,  noon,  to  be  the  best 

nr  for  observing  and  recording  the  ordinary  meteorological  phenomena.     I 

Ixilieve  this  to  be  the  best  hour,  because  the  sun's  influence  upon  temperature 

^^^^tist,  as  a  rule,  be  more  uniform,  as  regards  diurnal  progression,  at  different 

K't^ttions  at  this  hour  than  at  any  other  between  his  rising  and  setting,  and 

^'^^fcies  for  diurnal  range  will  apply  more  correctly  to  all  stations  for  this  hour 

^*^«n  Tor  others.     The  diurnal  progression  of  temperature  is  different  on  an 

^^evated  situation  from  what  it  is  in^a  valley.     This  is  demonstrated  in  a 

P'Hnted  paper,  which  I  will  forward  to  you.*     Of  course  it  is  very  desirable 

^''^t  the  convenience  of  the  observers  should  be  conpulted,  and  if  another  hour 

^onld  be  more  convenient  generally,  it  might  be  better  to  select  another  hour 

^oy  general  use ;  but  12  o'clock  observations  would  then  be  very  valuable,  if 

^^Uide  in  addition  to  the  othec  or  others." 


As  annoonced  in  the  last  Report,  the  Council  took  advantage  of  the 
Pt^sence  of  their  Foreign  Secretary,  Mr.  Scott,  as  one  of  the  delegates  from 
^his  country  to  the  Meteorological  Congress  at  Vienna,  to  request  him  to 
^^present  this  Society.  The  Congress  was  duly  held  from  September  1st  to 
^6th,  when  Mr.  Scott  presented  the  above  Report,  which  was  forwarded  to 
^m  for  that  purpose,  and  which  has  been  printed  in  the  Report  of  the 
^^Qgress.  The  President  has  since  received  from  him  the  following 
letter:— 

"I  have  the  honour  to  report  to  you,  in  further  reply  to  your  letter  of 
^"olj  16,  that  I  have  attended  the  Meteorological  Congress  at  Vienna. 

"I  duly  received  the  enclosures  noticed  in  your  letter,  and  I  formally 
presented  them  to  the  Congress. 

"Furthermore,  I  made  it  my  business  to  attend  the  meetings  of  all  the 

*  Vide  *  Proceedings  of  the  Meteorological  Society,'  vol.  iii.  p.  402. 
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Bub-committees  of  which  I  was  not  myself  a  member,  in  order  to  urge  oi 
these  committees  the  views  of  the  Fellows  as  expressed  in  the  DiseasBioi 
and  in  the  Replies  to  the  Circular  issued  by  the  Council. 

'*  I  am  glad  to  say  that  the  opinions  contained  in  the  documents  refenne< 
to  carried  very  considerable  weight  on  more  than  one  point  which  was  h 
question.  And  I  venture  to  express  the  hope,  that  when  the  Report  of  ih< 
Proceedings  of  the  Congress  is  published,  it  will  be  found  that  the  resolution 
are,  on  the  whole,  in  accordance  with  the  views  of  the  majority  of  the  Fellow 
who  have  expressed  opinions  on  the  several  questions  in  the  programme.*' 

The  Society  is  greatly  indebted  to  Mr.  Scott  for  the  great  pains  he  ha 
taken  in  this  matter. 

At  the  June  meeting  of  this  Society  a  paper  was  read  by  Mr.  Plummer,  o 
Durham  Observatory,  which  raised  the  question  of  the  most  suitable  mountinf 
for  thermometers.  As  it  was  felt  that  this  was  too  large  a  question  to  \h 
satisflEUstorily  disposed  of  in  the  limited  time  available  that  evening,  the  disdus 
sion  was  postponed  to  the  November  meeting,  when,  in  order  to  have  a  fim 
basis  for  discussion  and  prevent  misconceptions  or  discursiveness,  one  of  om 
Secretaries,  with  the  assistance  of  three  Fellows  of  the  Society  who  have  givez 
much  attention  to  the  subject,  submitted  a  paper  specifying  the  condition! 
which  a  good  thermometer  stand  ought  to  fulfil  These  conditions,  whicli 
were  all  accepted,  together  with  the  discussion  which  took  place  on  them, 
will  be  found  printed  in  extenso  in  the  January  number  of  the  Society's 
Journal.  On  the  present  occasion  it  is,  therefore,  only  necebsary  to  give  a 
resume,  and  to  point  out  the  important  bearing  of  several  of  the  decisions 
arrived  at. 

Condition  No.  11.,  which  was  adopted  in  the  following  terms, — **  The  stand 
must  be  so  arranged  that,  even  when  its  own  external  temperature  is  raised, 
the  thermometers  shall  not  be  thereby  materially  affected,"  possibly  carries 
with  it  the  condemnation  of  all  louvre  boarded  stands  in  which  there  are  not 
two  sets  of  louvres  separated  by  an  interval  of  a  few  inches;  for  when  the 
outer  louvres  become  heated,  they  may,  perhaps,  warm  the  air  which  passes 
between  them. 

Condition  m.  partly  involved  the  adoption  of  a  closed  screen. 

Condition  IV. — **  The  temperature  of  the  air  alone  being  required,  it  is 
desirable  that  the  thermometers  be  protected  from  the  communication  of  other 
exterior  influences,"  carried  with  it,  as  pointed  out  by  Mr.  Scott,  the  con- 
demnation of  all  open  stands, — Lawson's,  Glaisher's,  James's,  Ste.  Claire 
Deville's,  Morris's,  and  Pastorelli's,— and,  therefore,  naturally  gave  rise  to  a 
longer  discussion  than  any  other  point. 

The  same  stands  also  fail  to  satisfy  Conditions  YII.  and  Vni.  (no  rain  or 
snow  should  ever  reach  the  dry-bulb  thermometers),  and  the  present  form  of 
Stevenson's  stand  must  be  modified  to  meet  the  latter  condition,  as  snow  is 
apt  to  lodge  between  the  louvres  and  foi*m  a  complete  wall,  thereby  preventing 
free  access  of  air.    This  would  be  remedied  by  making  the  louvres  wider  apart. 

Condition  IX.  expressly  excludes  stands  which  require  turning. 
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^  resnlta  with  those  obtained  apoii  the  nev  patten  which  the  Coaaaca 
hope  win  finally  resoh  from  the  cfeborato  apcnaaoits  mm^  at  Stiathfield 
^^ugiss,  the  report  upon  whidi  ia  to  be  preaesitod  to  the  Bofvnl  Societr  dszi^g 
^  present  Session. 

After  this  stand  is  tow^ont,  the  Comeiitnist  that  aD**hoBae»ade"atanda 
^  be  abandoned,  exeept  where,  as  above  mentioned,  comparison  is  reqinaite 
to  seeore  the  eontinmtj  of  past  reeocds,  and  that  obserieis  wiD  ose  tested  ther- 
moQ^efs  and  uniform  stands,  so  that  comparable  resolts  maj  be  obtained. 

The  Goonefl  have  bad  mider  their  soioos  consideration  the  rerj  heary 
chaige  for  jninting  the  Qoarterij  Journal;  and,  having  obtained  estimates 
from  seyeral  firms,  bare  entered  into  an  agreement  with  Messrs.  Williams  and 
Strahan,  of  Lawrence  Lane,  Cheapside,  to  be  the  printers  and  pablishers 
of  the  Society  ontil  farther  notice.  They  have  reason  to  beUere  that  a  Tery 
considerable  saving  will  be  effected  bj  this  arrangement. 

The  CoaneO  have  to  mark,  with  some  measure  of  satis&ction,  the  main- 
tenanee  of  the  numbers  of  the  Society  during  a  somewhat  critical  and  transi- 
tional period  in  its  history,  when  changes  of  detail  have  been  entered  npon 
^th  a  view  to  increased  energy  of  action,  and  when  the  beneficial  results  of 
the  alterations  have  not  yet  had  time  to  be  practically  felt.  Dming  the  period 
tnat  has  elapsed  since  the  last  General  Meeting  nine  new  Fellows  have  been 
wed  to  the  ranks  of  the  Society,  and  eleven  names  have  been  removed  from  the 
"*t  of  Fellows — three  by  death,  four  by  resignation,  and  four  by  the  Council 
&r  non-payment  of  their  annual  contributions. 
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The  following  is  a  Tabular  Statement  of  the  present  nnmerieal  Birength 
the  Society: — 


Fellows. 

Totals. 

Life. 

Ordinary. 

Honorary. 

1878,  Jnne  18   

78 

229 

7 

809 

Since  elected 

+8 

+1 

.  •  • 

•  ■  • 

•  • . 

• .  • 

+6 
—1 
—8 

4 
—4 

+1 

+9 

0 

—8 

—4 

—4 

+1 

Since  componnded 

Deceased    

Retired  

Defaalters  

Reinstated 

1878,  December  81   ... 

77 

224 

7 

808 

The  Fellows  whose  loss  by  death  the  Society  has  to  deplore  are : — 
Rot.  Canon  Chevallieb,  F.R.A.S.,  elected  into  the  Society  May  7 

1850. 
John  Robinson  M*Clean,  M.P.,  F.R.S.,  March  19th,  1862. 
James  Gabth  Mabshall,  M.A.,  F.G.S.,  Jane  18th,  1878. 


The  Rev.  Temple  Chetallieb,  B.D.,  F.R.A.S.,  Canon  of  Durham,  watf 
the  eldest  son  of  the  late  Rev.  Temple  Fiske  Chevallier,  M.A.',  Rector  of 
Badingham,  Suffolk,  and  was  bom  October  19th,  1794.     He  was  edncated 
at  the  Grammar  School,  Ipswich,  and  afterwards  at  Bury  St.  Edmonds.     In 
1814  he  entered  Pembroke  College,  Cambridge,  and  at  the  end  of  the  nsiuJ 
period  of  residence  he  graduated  as  Second  Wrangler,  and  was  Second  Smith's 
Prizeman,  in  1817.    He  then  migrated  to  St.  Catharine's  College,  Cambridge, 
where  for  several  years  he  was  Fellow  and  Tutor.     About  the  same  time  he 
held  the  college  living  of  St.  Andrew  the  Great,  Cambridge,  and  attained 
considerable  eminence  as  a  preacher ;  but  his  greatest  success  during  these  eariy 
years  was  his  Hulsean  Lectures,  those  on  the  **  Proofs  of  Divine  Power  and 'Wis- 
dom derived  from  the  study  of  Astronomy  "  yielding  marked  indications  of  his 
thorough  acquaintance  with  the  mathematical  developments  of  the  gravita- 
tional theory.     Mr.  Chevallier  was  an  accomplished  classical  scholar,  as  well 
as  a  mathematician,  and  was  the  author  of  several  translations  of  the  earHer 
fathers.     He  vias  equally  conversant  with  the  modem  as  with  the  dead 
languages,  so  that  for  him  the   study  of  philology  had  always  peculiar 
attractions.     For  many  years  he  was  reader  in  Hebrew  at  Durham,  and  his 
knowledge  of  French,  German  and  Italian  was  exceedingly  good.     Althou^ 
making  no  claim  to  the  honour  of  being  a  linguist,  these  various  accomplish- 
ments indicate  plainly  the  diversity  of  his  knowledge,  and  the  application  and 
activity  which  characterised  his  whole  Hfe. 

In  1884  he  was  appointed  Professor  of  Mathematics  in  the  newly  founded 
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University  of  Durham,  and  a  few  yearci  sabseqnenily  to  the  imiied  Professor- 
sliips  of  Mathematics  and  Astronomy,  which  latter  post  he  held  mitil  within 
i'wo  years  of  his  death.     Although  engaged  almost  wholly  in  tutorial  duties 
and  elerical  work,  he  devoted  much  time  to  astronomical  studies,  nor  did 
meteorology  escape  a  share  of  his  attention.     He  was  among  the  very  first 
to   make  accurate  measurements  of  the  height  of  auroras  with  the  co-operation 
o£   distant  observers,  and  some  of  his  results — obtained,  we  believe,  as  early 
as  1889 — ^have  not  been  surpassed  for  accuracy.     Luminous  meteors  and  the 
pliaiomena  of  lightning  were  also  among  the  favourite  subjects  of  his  re- 
settrehes.    In  1848  he  endeavoured  to  investigate  the  laws  of  storms  from 
ol>8er?ations  taken  at  various  stations  in  the  midland  and  southern  counties, 
and  it  only  required  a  wider  field  and  more  satisfactory  data  to  have  led  to 
valuable  results;  but  his  multifarious  duties,  and   the  wide  range  of  his 
acquirements,  prevented  the  development  of  those  useful  results  which  might 
fairly  have  been  expected  from  a  man  of  his  extensive  learning.     He  at  all 
^unes  took  a  lively  interest  in  all  scientific  progress,  especially  in  his  own 
Peculiar  study,  astronomy,  and  willingly  took  part  in  expeditions  to  observe 
solar  ecHpses  in  1851  and  1860 ;  and,  with  the  anxiety  to  impart  informa- 
tion which  was  a  prominent  feature  in  his  character,  he  has  repeatedly 
Stored  upon  this,  and  a  great  variety  of  other  subjects.     His  popular 
Wtures  were  highly  appreciated,  and  his  mode  of  illustration  was  remarkably 
happy. 

In  1689  he  was  mainly  instrumental  in  estabhshing  the  Durham  Observatory, 
^  which  he  was  afterwards  appointed  director,  and  over  which  he  presided 
for  more  than  thirty  years.  Besides  the  active  prosecution  of  astronomical 
Ki^ce  at  this  establishment,  a  full  set  of  meteorological  observations  has 
^>Aen  taken  during  the  whole  of  this  time  with  great  regularity ;  but  it  was 
Mr.Chevallier's  care  alone  that  has  prevented  those  interruptions  in  meteoro- 
^ieal  work  which  have  so  iigurious  an  effect  upon  the  deduced  results.  His 
interest  in  meteorology  is  shown  by  his  early  enrolment  among  the  Fellows 
of  this  Society,  having  been  elected  May  7th,  1850. 

In  1871  Mr.  Ghevallier  suffered  from  a  severe  attack  of  fever,  frojn  which 
^  never  completely  recovered.  He  relinquished  his  various  appointments 
in  the  University,  retaining  only  his  Canonry,  and  lived  mostly  in  retire- 
ment. His  death  occurred  somewhat  suddenly  at  Harrow  Weald,  Middlesex, 
on  November  4th,  1878,  at  the  age  of  79  years. 

JoEK  BoBiNSON  M*CiiEAN  was  bom  at  Belfast  in  1818.  After  receiving 
^  general  education  he  entered  the  University  of  Glasgow,  where  he  studied 
^  two  years,  at  the  same  time  pursuing  practical  studies  in  Engineering 
*nd  Surveying.  On  leaving  Glasgow,  he  entered  the  office  of  Messrs. 
Walker  and  'Burgess,  Civil  Engineers,  where  he  remained  until  1844. 
I^nring  this  engagement  he  was  employed  in  carrying  oYit  the  Birmingham 
Canal  Improvement  Works,  and  also  acted  as  Resident  Engineer  on  several 
^er  important  works. 

In  1844  he  commenced    independent  practice   in  London   as  a  Civil 
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Engineer,  and  in  the  same  year  was  appointed  Engineer-in-Cbief  of  thi 
Fumess  Railway  and  Barrow  Harbour.  In  that  capacity  he  continned  xmH 
he  entered  Parliament  in  1868,  having  planned  and  executed  the  great  Hai 
hour,  Dock  and  Railway  Works  which  have  proved  so  successful.  In  th 
early  years  of  his  practice  he  also  constructed  the  South  Staffordshire  Rail 
way,  and  the  Birmingham,  Wolverhampton  and  Dudley  Railway,  whic 
passes  through  Birmingham  by  a  double  tunnel.  Both  in  South  Staffordshii 
and  Fumess  Mr.  M'Glean  was  not  only  the  Engineer  of  the  public  worl 
with  which  he  was  connected,  but  early  took  a  large  view  of  the  resources  < 
those  districts,  and  his  great  energy  and  personal  influence  have  been  direct) 
conducive  to  much  of  their  present  prosperity. 

In  1849,  when  the  agitation  respecting  the  polluted  condition  of  it 
Thames  was  at  its  height,  and  a  Commission  was  appointed  to  consider  tb 
whole  subject,  116  plans  were  sent  in  by  different  engineers;  and  of  these  tb 
(Commissioners  reported  that  the  ''best  conceived  and  most  practicab; 
''  scheme  submitted  is,  in  our  opinion,  that  of  Mr.  J.  R.  M* Clean.  It  : 
''  characterised  by  a  well-devised  system  of  intercepting  sewers,  in  detei 
*'  mining  the  situation  and  course  of  which,  a  careful  and  elaborate  study  < 
*'  the  levels  has  been  made.**  Both  in  this  and  the  previous  year,  M 
M'Clean  introduced  into  Parliament  a  scheme  for  supplying  London  wit 
water  (principally  by  gravitation)  from  Henley-on-Thames,  and,  though  tl 
Water  Companies  were  successful  in  their  opposition  to  it,  they  were  short 
afterwards  obliged  by  Parliament  to  remove  their  pumping  stations  fro: 
London  to  the  river  above  Teddington  Lock,  and  so  far  to  improve  the  suppl 
of  water  to  the  metropolis. 

in  1855  Mr.  M'Clean  formed  one  of  the  International  Commission  invit< 
by  the  then  Viceroy  of  Egypt  to  examine  and  report  upon  the  works  of  tl 
Suez  Canal.  Mr.  M*Clean  was  always  largely  engaged  in  general  practice  as 
Consulting  Engineer,  both  in  England  and  on  the  Continent. 

In  1861  Mr.  M'Clean  was  appointed  one  of  the  Royal  Commissioners  f< 
examining  and  reporting  on  the  numerous  plans  submitted  for  embanking  tl 
River  Thames,  and  so  successful  were  the  labours  of  the  Commission  that  tl 
Act  to  which  London  owes  the  present  Embankment  was  obtained  in  tl 
following  year.  From  that  time  until  1872  Mr.  M'Clean  acted  successive] 
on  the  Ro^al  Commissions  for  the  extension  of  the  Embankment  of  tl 
Thames ;  on  the  Royal  Commission  ou  tlie  Cattle  Plague ;  on  the  Royal  Con 
mission  on  Railways,  and  on  the  Royal  Sanitary  Commission.  In  1869  1 
was  elected  a  Fellow  of  the  Royal  Society. 

Mr.  M'Clean  was  President  of  the  Institution  of  Civil  Engineers  durii 
the  years  1864  and  1865. 

In  1868  Mr.  M'Clean  retired  from  the  active  exercise  of  his  profession,  ai 
at  the  same  time  entered  ParHament  as  Member  for  the  Eastern  Division 
the  County  of  Staffordshire. 

His  death  occurred  on  July  18th,  1878,  at  Stonehouse,  near  Broadstairs. 

He  was  elected  a  Fellow  of  this  Society  March  19th,  1862. 

James  Oabth  Marshall   was  the  third  son  of  John  Marshall,  and  w 
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bom  at  Leeds,  Febrnarj  20ih,  1802.  Mnch  of  his  public  life  was  taken  up 
'vrith  politics,  and  he  represented  Leeds  io  the  Liberal  interest  from  1847  to 
1852. 

His  scientific  and  mechanical  knowledge  was  very  considerable :  the  latter 
found  ample  scope  in  the  management  of  his  extensive  flax  works  at 
TTeadingley,  near  his  native  town ;  the  former  is  evinced  by  contributions  to 
geology  and  other  sciences  read  before  the  Philosophical  and  Literary  Society 
of*  Leeds.  He  joined  the  Geological  Society  in  1888,  and  was  elected  into 
Uiis  Society  in  June  last. 

Mr.  Marshall  from  an  early  age  took  considerable  interest  in  the  relative 

rainfall  of  different  localities.     In  1820  he  commenced  a  series  of  observations 

WL%  two  of  the  family  seats,  viz.  Headingley,  near  Leeds,  and  Hallsteads,  on  the 

northern  shore  of  Ullswater  Lake,  which  were  continued  for  many  years. 

Sis  next  step  was  the  erection  of  three  gauges  at  the  head  of  Ullswater.  viz. 

one  at  Patterdale  Hall,  a  few  feet  above  the  level  of  the  lake,  and  490  feet  above 

level,  another  on  the  eastern  side  of  Helvellyn,  about  1500  feet  above 

level,  and  a  third  at  about  8100  feet  or  near  the  summit.     These  were 

ol^served  monthly  for  a  few  years,  until  the  upper  ones  were  tampered  with 

|nd  destroyed  by  tourists.     The  summit  gauge  still  remains  a  silent  witness 

one  foolish  excursionist  is  more  to  be  feared  than  half  a  century's  ex- 

to  the  fury  of  the  weather.     Meanwhile  Mr.  Marshall  had  commenced 

ler  set  of  experiments  with  three  gauges,  on  a  detached  hill,  a  few 

'^^ndred  feet  high,  near  Hallsteads,  in  order  to  test  the  difference  of   the 

^«*in|all  as  affected  by  the  wind — one  being  on  the  summit,  one  near  the  foot 

the  hill  on  the  south-west  (the  side  of  the  prevalent  wind  accompanying 

l),  and  one  at  the  foot  on  the  opposite  side.     The  result  was  the  detection 

a  marked  difference  in  the  amount  collected. 

^dr,  Marshall's  name  appears  in  the  first  volume  of  the  British  Association 
'ports  as  a  Life  Member,  and  three  papers  from  his  pen  were  read  before  the 
'Bociation;  they  all  refer  to  geological  subjects,  the  author  being  an  adherent 
the  metamorphic  theory  of  the  origin  of  granite.  He  is  understood  to 
"■^^Ve  prepared  an  abstract  of  the  results  of  his  experiments  on  rainfall  for  pre- 
sentation to  the  Association,  but  to  have  withheld  it  because  he  could  not 
disprove  the  existence  of  certain  sources  of  error. 

As  soon  as  Mr.  Marshall  entered  upon  the  Coniston  Estates,  he  established 
^  x^ain  gange  there  which  has  now  been  observed  without  the  slightest  inter- 
ruption for  nearly  forty  years. 

died  at  Coniston,  October  22nd,  1878,  after  an  illness  of  only  four  days. 
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APPE 

Abstract  of  Receipts  and  ExpeiidU 


Receipts. 

1873.  £   s.   d.       £   t. 

Jan.    1.  Balance  from  last  year    ....          61    < 

April.          Dividend  on  £1100  New  8  per  Cents.      .         ..  16    4    6 

Oct.                  Do.             do.          do.            16    5  11 


£   s.  d. 

Deo.  81.  Sabscriptione  for  1865 10  0 

Do.           for  1866 ...  10  0 

Do.           for  1867 10  0 

Do.            forl868 8    0  0 

Do.            forl869 4    0  0 

Do.            for  1870 6    0  0 

Do.            for  1871 ..  11    0  0 

Do.           for  1872 8110  0 

Do.           for  1873 1C4  U  0 

Do.            forl874 4    0  0 

Do.    Six  Entrance  Fees 6    0  0 


82  10    6 


238    4    0 


Do.    Three  Composi- 
tions       £30    0    0 

Do.    Three    ditto  ..      36    0    0 


66    0    0 


299    4    0 


Jnne  80.    Sales  of  Pablioations,  Messrs.  Taylor 

and  Francis    8    8  11 

Do.           do.       Assistant  Secretary  0    8  6 

Deo.  81.     Do.           do.                     do.  2  10  8 
Do.           do.        Messrs.  Taylor  and 

Francis 7  15  6 

18  13 


845 


£406  1 


lAaMlities, 

To  Sundry  Creditors     4 

BALANCB^ExcesB*  of  Asscts  over  Liabilities    1224  ] 


£1228  1 


•  This  excess  is  ezdusiTe  of  the  Value  of  the  Library  and  of  the  Stock  of  Prooeedixtj 
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DIX  I. 

for  tihe  Year  ending  December  Slst,  1878. 


Expenditure. 
1873.  £   t.    d.  £   t,    d. 

Printing  Journal,  No.  5 11  12    4 

Do.  No.6 29  19    8 

Do.  No.  7 86  19    9 

Do.  Nq.8 19  17    6 

niastrations  in  the  abore 9    4    0 

Authors*  Copies   7  11    0 

•  114    3  10 

Printing  Circulars,  Sse 17  13    6 

, ,      Begistrar  General's  Beports  (Three  Quar- 
ters)      4  13    0 


Assistant  Secretaiy 100    0    0 

Bankers*  Clerks,  Christmas 2    2    0 

Booksbound 4  19    8 

Stationery     12    6    9 

Transmission  of  Journal  6  16    9 

Postage  and  Beceipt  Stamps 11  17  10 

Stamped  Cheques    0    2    6 

Office  Expenses,  Housekeeper,  ^c 81    4  10 

Do.           Furniture  and  Fixtures    1    8    2 

Expenses  of  Meetings 14  *  2    0 


{Bankers  7413  4 
Treasurer 6  16  7 
Assistant  Secretary  ....      8  19  11 


136  10  4 

102    2  0 

17  6  0 

18  16  1 

4&  10  0 

821    4  6 

86    9  10 

£406  14  8 


HENBT  PEBIGAL,  Treoiurer, 

Examined  with  the  Vouchers,  and  found  correct,  January  17,  1874, 

W.  B.  BIBT,  \  j,,Aifn., 

J.  S.  HABDING,  )  "^^^^^ 

Assets. 

£   8.   d.       £  t.  d. 

Society's  Money  inyested  in  New  3  per  Cent.,  £1,100 

@91J 1009    6    0 

Subscriptions  of  the  year  uncollected 68    0    0 

Do.        of  former  years  unpaid    46    0    0 

:^'umiture.  Fittings,  &c 80    0    0 

1148    6    0 

<3ash  in  hands  of  Messrs.  Martin  &  Co.  on  81st  De- 
cember, 1878 74  13    4 

^.  in  hands  of  Treasurer  .  •     .   6  16    7 

1>o,  in  hands  of  Assistant  Seoretaiy,  Petty  Cash    . .  8  19  11 

86    9  10 


£1,228  14  10 

W.  B.  BIBT,         \  ^,^.,^. 
J.  S.  HABDING,  1  ^^»««^*- 
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APPENDIX  II. 

The  Meteorological  Office.    Robert  H.  Scott,  M.A.,  F.R.S.,  Director. 
The   record  of   work  in  the   Meteorological  Office,   in  the  branch  of  Oc( 
Meteorology,  for  the  six  months,  mainly  relates  to  the  completion  of  some  of  t 
investigations  to  which  allusion  was  made  in  the  last  report.     The  entire  serf 
of  2°  square  charts  for  the  twelve  months  for  Square  3,  the  Atlantic  Doldrunc:^^ 
has  been  completed,  and  is  in  the  press  with  copious  explanatory  notes.  A  simih 
but  less  minute,  method  of  investigation,  is  in  process  of  application  to  the  da' 
for  the  region  adjacent  to  the  single  ten -degree  square   in  question,   but 
materials  available  for  this  work  will  be  very  scanty  in  comparison  with  those 
which  the  charts  now  in  the  press  are  based.     This  fact  shows  us  the  great 
of  drawing  general  conclusions  as  to  the  meteorology  of  any  large  tract  of  ocei 
inasmuch  as  materials  are  only  obtainable  for  the  limited  districts  which  are 
quented  by  shipping. 

The  results  of  the  discussion  of  the  data  for  Sir  J.  Rosses  Antarctic  Expeditioi 
have  been  published.  Mr.  Meldrum's  paper,  *'  Notes  on  the  Form  of  Cyclones  h 
the  Southern  Indian  Ocean,"  has  been  republished  for  the  benefit  of  seamen. 

In  the  branch  of  Land  Meteorcjlogy  of  the  British  Isles  there  are  no  noveltie^^ 
in  procedure  to  report,  but  the  Committee  have  recently  adopted  a  most  impor — 
tant  resolution,  viz.  that   from  the    1st    January  they  will  publish  quarterly-^ 
lithographed  copies  of  the  individual  numerical  vtdues  for  the  24  hourly  readings^ 
from  each  of  their  seven  observatories,  for  every  element  which  is  observed  con- 
tinuously.    Only  a  limited  number  of  copies  will  be  printed,  and  the  subscrip- 
tion for  them  will  be  £1  per  annum.     It  is  hoped  that  this  step  will  be  approved 
by  those  investigators  who  find  the  re-measurement  of  the  several  values  from 
the  plates  in  the  Quarterly  Weather  Report  too  heavy  a  task. 

In  the  branch  of  Weather  Telegraphv,  there  are  two  very  important  advances 
to  be  noticed.    The  first  is  the  intended  immediate  return  to  the  use  of  a  signal 
to  indicate  the  direction  of  the  wind  in  an  expected  storm,  which  is  announced 
as  probable.    The  signals  employed  are  Admiral  FitzRoy's — the  cones  and  drum. 
The  chief  differences  between  the  proposed  system  and  the   original  system 
established  by  Admiral  FitzRoy  are,  that  the  drum  does  not  indicate  dcmgerovs 
toinds  from  opposite  quarters,  is  never  to  be  used  without  a  cone,  and  is  employed 
to  emphasize  the  indication  given  by  the  cone.     It  is  also  announced  that  the 
word  probable  implies  that  the  warnings  given  by  at  least  three  out  of  Jive  signals 
of  approaching  storms  (force  upwards  of  8  Beaufort  scale,  a  "  fresh  gale"),  and 
four  out  of  five  signals  of  approaching  strong  winds  (force  upwards  of  6  Beaufort 
scale,  a  "  strong  breeze"),  will  be  fully  justified.  Accordingly,  the  Office  distinctly 
disclaims  the  idea  of  perfect  certainty  in  its  warnings. 

Secondly,  as  a  result  of  the  Vienna  Congress,  the  Office  has  undertaken  to 
organise  a  series  of  stations  which  will  each  give  one  set  of  observations  daily 
for  the  epoch  of  0.45  p.m.,  to  be  used  in  preparing  a  daily  chart  of  weather. 
The  idea  emanated  from  General  Mver,  Chief  Signal  Officer,  U.S.A.,  and  the  plan 
is  international,  and  is  to  be  carried  out  over  the  entire  Northern  Hemisphere. 

Royal  Observatory,  Greenwich.  Sir  G.  B  Airy,  K.C.B.,  F.R.S.,  Astro- 
nomer Royal. — There  are  no  changes  of  any  importance  to  be  recorded  in  the 
Meteorological  Department  of  this  Observatory  since  the  date  of  the  last 
Report. 

Royal  Observatory,  Edinburgh.  Professor  C.  Piazzi  Smyth,  F.R.S.. 
Astronomer  Royal  for  Scotland. — The  meteorological  work  here  has  consisted 
chieflv  in  the  computation  of  the  bis-diurnal  observations  at  66  of  the  stations  of  the 
Scottish  Meteorological  Society,  and  in. comparisons  of  their  chief  results  with 
the  means  of  the  last  15  years.  This  work  is  performed  for  the  Registrar 
General  of  Births  and  Deaths  in  Scotland,  and  is  printed  in  his  monthly  and 
quarterly  returns. 

The  readings  of  the  rock- thermometers  are  kept  up  as  usual,  and  also  a  small 
meteorological  journal  is  maintained  within  the  Obser\'atory  for  the  special 
benefit  of  the  clocks,  and  other  instruments,  whose  rates  or  scales  are  dependent 
on  either  atmospheric  pressure  or  temperature. 
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i^ie  season  is  reported  as  having  been  wet  and  stormy,  but  a  very  quiet  one 
t^>uching  auroral  displays. 

■Radcliffe  Observatory,  Oxford.  Rev.  R.  Main,  M.A.,  P.R.S.,  Radcliffe 
Ooserver. — In  the  short  interval  which  has  elapsed  since  the  last  Report  of  this 
y'OservRtory,  no  change  worth  noting  has  taken  plAce  either  in  the  observers  or  the 
iiiiitruments. 

The  reductions  of  the  observations  are  in  a  more  advanced  state  than  they 
"a,\e  usually  been,  the  reduction  to  numbers  of  the  photographic  results,  and  the 
ta.king  of  the  monthly  means,  being  nearly  completed  for  1871,  and  some  con- 
siderable advance  having  been  made  in  those  for  1872. 

Very  great  pains  continues  to  be  taken  in  the  reduction  of  the  readings  of  all 
tVke  thermometers  to  the  standard,  by  means  of   simultaneous  readings  made 
wsuallv  at  10  a,m.  of  each  day;  and  it  is  proposed,  by  means  o<  a  thermometer 
placed  on  the  south  side  of  the  Observatory   and  at  some  distance  from  the 
oiiilding,  to  determine  whetlier  there  is  any  certain  difference  between  the  tem- 
perature in  the  shade  on  the  north  and  south  sides. 

it  is  also  proposed  to  place  a  thermometer  on  the  elevated  terrace  beneath 
the  tower  on  its  north  side,  at  the  height  of  about  65  feet  above  the  ground,  to 
^^^'certain  how  nearly  its  readings  agree  with  those  of  the  standard  thermometer 
l>«low. 

The  daily  observations  of  the  weather  made  at  8  a.m.,  continue  to  be  sent  by 
^^legraph  to  the  Government  Meteorological  Office,  and  all  applications  for  ob- 
^^ '■nations  of  every  sort,  whether  for  practical  or  scientific  purposes,  are  imme- 
<iia,tely  responded  to. 


Cambridge  Observatory.     Professor    J.  C.  Adams,  M.A.,    F.R.S. — ^The 
^Meteorological  work  at  the  Cambridge  Observatory  during  the  past  year,  con- 
sisted of  the  usual  observations  at  9  a.m.  and  3  p.m.,  with  extra  readings  at  8  a.m. 
•Jid  6  pm.  for  the  Meteorological  Office,  London,  which  were  regularly  forwarded 
every  morning. 

.  The  observations  at  9  a.m  and  3  p.m.  have  been  reduced,  and  a  yearly  summary 
^^  beine  made  out ;  but  for  the  future  these  observations  are  to  oe  discontinued, 
^*1  on^^  those  at  8  a.m.  and  6  p.m.  reduced. 

Observations  are  to  be  taken  at  Oh.  45m.  p.m.  g.m.t.  throughout  1874,  and 
forwarded  to  the  United  States  of  America  for  discussion. 


The  College  Observatory,  Stonyhurst.  Rev.  S.  J.  Perry,  M.A.,  P.R.A.S. 
"-^^iiring  the  past  year  there  has  been  no  interruption  in  the  continuous  photo- 
S^phic  records  of  meteorological  and  magnetic  changes,  and  the  alterations  in 
^e  self-recording  instruments  have  not  been  of  any  considerable  moment. 

The  windmill  governor  of  Beckley's  anemometer  being  found  to  work  rather 
stiffly  with  light  winds,  a  very  sensitive  supplementary  vane  has  been  erected 
^^  it,  and  its  direction  noted  at  least  once  a  day  on  the  sheet  of  the  self-regis- 
tering instrument.  The  vane  also  serves  to  check  the  anemometer,  and  when 
the  velocity  of  the  wind  is  more  than  four  miles  an  hour  the  two  instruments  are 
found  perfectly  to  agree. 

From  its  first  adoption  a  considerable  inconvenience  has  always  been  expe- 
rienced with  the  Beckley  rain-gauge,  from  the  pencil  not  rising  again  to  the  top 
of  the  scale  after  each  discharge.  Several  trials  have  finally  led  to  the  adoption 
of  a  sapplementary  float  to  assist  the  rise  of  the  pencil,  and  this  is  found  to 
Mswer  satisfactorily. 

The  Negretti  needle  mercurial  minimum  thermometer,  after  many  years  of 
good  service,  got  somewhat  sluggish  this  year,  but  a  visit  to  the  makers  has  quite 
fwtored  its  former  activity. 

During  the  twelvemonth,  the  measurement  of  the  magnetograms  of  past  years 
■^  been  continued,  and  the  declination  ordinates  are  now  almost  completely 
tabulated.  The  horizontal  and  vertical  force  curves  of  the  last  seven  years  have 
•till  to  be  measured. 

A  paper  has  just  been  published  in  the  Philosophical  Transactions  on  the 
^^gnetic  Elements  of  Belgium  obtained  with  the  Stonyhurst  instruments  and  at 
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the  expense  of  the  college  authorities.  A  dip  circle  and  nnifilar  have  beer 
wardea  to  the  Meteorological  Observatory  at  Manilla,  and  a  complete  set  of 
recording  magnetographs,  along  with  several  first-class  meteorological  in 
ments,  are  being  sent  to  the  new  Meteorological  and  Magnetic  Obs^ervato] 
Zi-Ka-Wei.  The  first  assistant  of  this  Observatory  has  lately  spent  acme 
at  Stonyhurst  to  acquire  familiarity  with  the  instruments,  and  with  the  mod 
reducing  the  observations. 


Durham  Observatory.  John  J.  Plummer,  Observer.— The  meteorolof 
work  at  this  Observatory  has  been  carried  on  as  usual  without  interruption  di 
the  past  year,  and  the  customary  annual  summary  of  results  is  in  couin 
preparation,  and  will  be  printed  in  abstract  in  the  Annual  Report  of  the  Tyn< 
Naturalists^  Field  Club,  and  in  weekly  issues  of  the  local  papers. 

The  whole  of  the  instruments  are  in  good  working  oroer ;  but  as  sever 
the  thermometers  have  been  in  use  for  manv  years,  it  is  intended,  under  the 
sent  of  the  Warden,  to  replace  them  shortly  by  new  ones,  and  to  add  radii 
thermometers  to  the  set.  The  anemometer  was  thoroughly  repaired  in  the  i 
mencement  of  the  year,  and  has  since  acted  quite  satismctorily,  but  it  is  of  n 
too  slender  a  construction  to  withstand  the  gales  which  occasionally  sweep 
the  Observatory. 

With  the  view  of  rendering  the  observations  niore  useful,  copies  of  them, 
the  deduced  results,  have  been  furnished  monthly  to  the  Meteorological  01 
but  the  hours  at  which  they  are  made  have  not  been  altered  to  conform  U 
observations  which  are  made  under  the  immediate  direction  of  that  0 
remaining  as  hitherto,  10  a.m.  and  10  p.m. 

Some  comparisons  of  temperature  results,  derived  from  thermometer 
different  situations,  have  been  communicated  to  the  Society,  which  it  is  h 
may  be  supplemented  shortly  by  some  further  investigations  of  somewhat  aii 
character. 

The  observer  having  been  requested  to  co-operate  in  the  scheme  for  ma 
synchronous  observations   at  numerous   stations  scattered  over  the  nort 
hemisphere,  additional  observations  of  pressure,  temperature,  wind,  &e., 
commenced  at  Durham  on  January  1st,  1874,  which  it  is  hoped  may  prove  us 
The  hour  of  observation  is  Oh.  45m.  p.m.,  g.m.t. 


MooRSiDE  Observatory,  Halifax.  Louis  J.  Crossley,  F.M.S.— 
observations  of  the  various  instruments  are  recorded  daily  at  the  hours  of  10 
noon,  2  p.m.  and  4  p.m. ;  and  the  indications  of  the  maximum  and  mini 
thermometers  and  rain-gauge  are  noted  also. 

A  self-recording  anemograph,  thermograph  and  barograph,  and  Beckley's 
registering  rain  gauge,  are  in  constant  use.  The  barograph  and  thermograp 
advantageously  placed  in  a  building  constructed  for  them,  and  furnish  dupl 
tracings  by  photography.  The  anemometer  is  8  feet  above  the  roof,  anc 
feet  above  the  sea  level. 

Beckley^s  rain-gauge* is  compared  with  a  standard  rain-gauge  by  Mr.  Glais 
and  thermometers  are  observed  at  depths  of  6,  12,  and  18  inches  in  the  gr( 
A  pressure  anemometer,  working  against  a  combination  of  springs  and 
forming  very  delicately  and  satisfactorily,  is  placed  in  the  close  neighbour 
of  the  other  anemometer.  The  time  scale  is  two  inches  to  the  hour,  and  m 
by  the  clock  in  a  horizontal  position. 

The  rain-gauge,  with  a  receiver  of  25  inches  diameter,  reads  by  the  liftii 
a  Hoat  in  a  cistern,  and  so  moving  a  pencil  about  a  cylinder. 

The  tube  of  the  King's  barograph  now  contains  84  lbs  of  mercury,  and  a£ 
a  range  of  the  pencil  of  about  6  inches  for  one  inch.    The  performance  is 
good,  and  the  indications  of  change  are  very  extended  and  delicate. 

An  instrument  is  in  preparation  for  producing  a  photogi*aphic  curve  fron 
vacuum  solar  radiation  thermometer. 

The  instruments  are  in  the  charge  of  Mr.  F.  Page,  formerly  one  oi 
meteorological  assistants  at  Kew. 


Birmingham  and  Midland  Institute.    C.  J.  Woodward,  Curator.— 
chief  meteorological  instruments  at  this  Institute  are,  a  Standard  baromete 
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Newman,  a  King*8  5elf-recordinpj  barograph,  and  a  registerinsf  anemograph  of  the 
same  description  as  that  at  the  Bidston  Observatory.  The  Standard  barometer 
is  read  daily  at  9  a.m.  The  barograph  sheets  are  secured  and  tlien  bound  ;  the 
anemograph  sheets  are  also  bound,  but  hourly  results  are  entered  into  a  book  of 
the  same  pattern  as  that  used  at  Bidston. 


^^.  General  Remarks  on  the  West  Indian  Cyclones^  particularly  those  from 
the  9th  to  the  21st  September,  1872.      By  F.  H.  Jahncke  (St^  Thomas). 

Forwarded  to.  the  Society  by  the  Hydrographer  of  the  Admiralty. 

[Beoeived  December  ^9, 1873.— Bead  February  18,  1874.] 

^^^HB  cyclones  of  the  year  1872  presented  the  most  remarkable  •phenomena ; 

'^Heir  tracks  were  of  a  different  form  to  those  nsnally  traversing  these  parts  of 

^h^e  Atlantic  ocean ;  and  the  course  of  three  of  them  was  almost  from  S  to  N. 

^1^6  cause  of  this  was,  I  think,  that  the  equatorial  current  had  an  immense 

P^^Bsmire  on  the  trade  wind  or  polar  current,  owing  to  the  terribly  dry  weather 

'^bich  prevailed  in  these  Islands,  from  Trinidad  to  St.  Domingo,  up  to  the 

^^<mth  of  October,  and  also  the  excessive  heat  which  had  prevailed  in  the 

^orth  dniing  June,  July,  and  August,  and  the  great  change  in  the  temperature 

^^bich  must  have  taken  place  in  the  months  of  September  and  October,  when 

^«^e  temperature  there  must  have  gone  down  considerably,  and  which  must 

^ve  caused  a  strong  curr^tit  of  the  equatorial  to  the  north. 

Ihe  i^done  which  passed  over  the  Caribbean  Islands  must  have  had  its 

^^^^in  to  the  south-east  of  Barbados.     It  was  reported  by  the  Captain  of  the 

leriean  steamer  from  Brazil^  St.  Thomas  and  New  York,  to  be  to  the  south- 

of  the  last-named  Island.    He  is  always  accustomed  to  find  a  strong  NE 

^'Hde  wind,  bat  had  nothing  but  dead  calms.     This  vessel  arrived  in  St. 

^I^liomas  on  the  18th  of  September,  just  after  the  severe  weather.     It  was 

^^i*ange  that  it  showed  itself  over  the  Caribbean  Islands  in  the  form  of  de- 

^^cu^ed  gales ;  but  as  many  details  from  the  Islands  are  at  hand,  its  progress 

^ao  be  plainly  traced,  and  the  centre,  when  there  was  any,  or  the  place  where 

the  barometer  was  the  lowest.     The  wind  over  the  Islands  was  not  strong 

^iiiou^^  to  form  a  sharply  defined  centre  of  calm. 

The  progress  was  marked  by  the  change  of  wind  which  took  place  at  Bar- 

ImmIos  about  7  a.m.  on  September  9th,  at  Martinique  about  2  p.m.  the  same 

^7,  at  Bozeau,  Dominica,  about  6  p.m  ,  when  the  wind  shifted  suddenly  from 

N  toS,  it  did  not  arrive  at  St.  Eitt's  before  the  next  day  (September  10th),  at 

^  p.m.,  when  the  wind  changed  to  W  at  once,  and  at  the  latitude  of  St. 

Tbomas,  about  9  p.m.  on  September  10th,  when  the  wind  was  N ;  it  passed 

^is  last  island  about  100  miles  to  the  east.     In  this  part  the  sea  is  more  free 

from  islands,  and  here  probably  it  assumed  its  regular  circular  form,  and  went 

c>n  its  northern  course.    It  took  ten  hours  to  run  from  Barbados,  which  place 

^^  passed  about  twenty  or  thirty  miles  to  the  west,  and  had  a  NN  W  course  from 
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Martinique  and  Dominica.     Its  progressive  speed  was  about  16  miles  per  ho 
touching  Martinique  on  the  east,  and  Dominica  on  the  west  side.      T 
mountains  of  Martinique  and  Dominica  greatly  reduced  its  progressiye 


to  just  one  half  when  it  left  the  Island  of  Dominica,  from  whence  it  carved  a^^J 
in  a  NW  direction  and  passed  the  Inlands  of  St.  Kitt*s,  Nevis  and  St.  Eastes- 
tins,  about  10  or  15  miles  to  the  west,  when  it  took  a  more  northerly  course 
and  passed  Sombrero  a  few  miles  to  the  east. 

In  my  former  report  on  cyclones,  it  is  a  proved  fact  that  the  high  lanJ 
obstructs  and  retards  them  in  their  progressive  speed,  as  well  as  changing 
their  course,  which  I  have  twice  observed  in  the  island  of  Porto  Rico,  in 
1867  and  1871.  It  is  an  entirely  erroneous  idea  that  these  Islands  create 
cyclones ;  this  of  the  9th  and  10th  of  September  has  proved  the  contrary : 
viz.  that  they  kept  them  asunder,  and  prevented  them  from  forming  a  whirl. 
The  prevailing  winds  which  blow  here  on  the  surface  of  the  sea  change  from 
NE  to  E  and  SE  ;  a  complete  revolution  is  very  rare,  except  in  the  hurricane 
season,  when  a  cyclone  passes  by.  Nearly  every  wind  is  represented  here 
daily  in  the  higher  regions,  but  cannot  be  observed,  as  the  state  of  the  weather 
is  not  always  favourable  for  it.  The  west  wind  is  sometimes  observed  in  the 
highest  regions  through  fine  cirrus,  almost  at  such  a  height  in  the.  atmosphere 
that  there  is  scarcely  any  formation  of  clouds ;  they  are  only  seen  for  a  moment, 
and  the  next  they  have  vanished  again.  From  the  west  wind  I  conclude  thai 
there  is  a  descending  current  in  a  revolving  way,  because  this  wind  is  in  a  Teiy 
cold  region,  which  will  descend  on  the  other.  The  next  wind  is  the  sonth-weet, 
with  its  sharply  defined  cirrus ;  it  shows  itself  ofbener,  a  proof  that  it  is  below 
the  former.  Then  comes  the  south  wind,  which  carries  along  with  it  fall 
cumulus  or  cotton-balls  ;  then  the  south-east  wind  (see  note  at  end),  some- 
times with  full  cumulus  and  nimbus,  and  sometimes  with  light  and  dark 
cumulus  intermixed.  The  east  wind  has  the  BBfae  formation  as  the  south-east 
wind.  The  north-east  shows  itself  sometimes  with  a  perfectly  clear  deep- 
blue  sky,  sometimes  when  there  is  a  heavy  pressure  from  the  above  southerly 
winds  with  cumulus,  and  nimbus,  and  also  with  wet,  mist,  light  fog  and 
drizzling  rain,  and  also  with  heavy  nimbus  and  a  deluge  of  rain.  The 
equatorial  wmd  must  act  very  powerfrdly  on  the  trade  vnnd  or  polar  current : 
as  often  the  wind  is  south-east  with  a  deep  blue  sky  and  very  high  barometer, 
also  the  hygrometer  shows  great  dryness.  These  instruments,  as  well  as  the 
thermometer,  are  always  unsteady  here,  their  rise  and  fall  are  very  minnte ; 
but  we  must  take  into  account  that  St.  Thomas  is  only  18^0'  from  the 
equator,  where  all  instruments  show  hardly  any  great  movement.  All  this 
proves  that  there  is  a  strong  descending  current  as  already  described,  as  the 
polar  current  or  trade  wind  is  heavy,  cold  and  dry,  and  flows  in  a  constantly 
widening  bed  towards  the  equator.  No  wonder  that  it  keeps  close  to  the  sur- 
face of  the  sea.  Were  it  not  so  strongly  affected  by  the  south  wind,  the 
barometer  would  stand  very  high  here,  and  the  thermometer  would  show  a 
much  lower  temperature  in  the  months  of  July,  August,  September  and 
generally  half  of  October,  when  the  trade  wind  is  almost  suppressed  here 
on  account  of  the  declination  of  the  sun,  which  warms  the  poLir  current  before 
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it  reaches  this  latitude  ;  a  caase  for  its  partial  suspension.     In  the  hurricane 
season  the  atmosphere  is,  for  the  most  part,  clear  and  serene  unless  the  N£ 
wind  spring  up  and  change  the  sky,  when  a  cyclone  passes  by  at  a  distance, 
into  white  clear  cumulus,  sometimes  also  into  nimbus,  in  the  space  of  half-an- 
hoar,  and  rain  begins  to  pour  down  in  a  deluge  with  thunder  and  lightning ; 
MDietimes  the  wind  will  change  the  pressure  of  the  equatorial  into  a  SE  wind 
and  cany  the  weather  along.     The  rapid  descending  of  the  equatorial  is 
CMsed  by  the  heavy  discharge  of  rain ;  but  when  rain  is  not  falling,  the  wind 
will  take  more  than  24  hours  to  change  into  £  and  SE,  when  it  calms  off. 
Experience  shows  that  the  polar  current  keeps  a  cyclone  in  the  Tropics,  but 
the  equatorial  gives  it  an  inclination  to  the  N,  until  it  reaches  the  continent 
of  the  United  States,  which  will  change  its  course  to  N£ ;  but  it  is  very 
cKpnoous ;  it  depends  very  much  on  whichever  atmospheric  current  is  the 
most  powerful  for  the  season.      As  is  shown  in  1872,  the  equatorial  was  very 
pow^zfiil,  and  carried  its  course  with  very  little  alteration  to  the  N.     I  have 
also  observed  that  from  November  to  March  or  April,  the  trade  wind  or  polar 
cnrrent,  which  I  think  is  not  higher  than  2000  feet,  is  sometimes  very  power- 
M,  because  it  flows  something  like  the  Gulf  Stream,  forked  out ;  and  some- 
times on  a  fine  day  with  light  southerly  winds,  that  the  wind  is  going  round 
to  8W,  W,  NW,  N,  and  N£,  in  the  space  of  a  few  hours,  and  increasing  in 
BtreDgth  when  it  comes  nortiierly  ;  sometimes  the  other  way  through  £  and 
^<   It  is  clear  that  we  are  either  on  the  east  or  west  side  of  a  strong  polar 
^onent  which  is  proceeding  to  the  south.     When  the  wind  reaches  to  NE,  it 

• 

^  g^erally  with  nimbus  and  rain,  and  a  force  from  4  to  5  ;  it  lasts  for  more 
t^  24  hours,  when  it  backs  again  by  degrees  through  E  to  SE,  but  sometimes 
it  shows  itself  only  as  an  E  or  SE  wind,  and  is  very  squally,  but  it  takes 
some  time  to  calm  off,  when  the  barometer  begins  to  fall  somewhat,  and  the 
thermometer  rises  a  little,  but  very  slightly. 

I  think  it  would  not  be  out  of  place  to  say  a  few  words  on  white  squalls, 
which  happen  sometimes,  and  are  terribly  destructive  to  vessels,  either 
capsizing  them  or  carrying  away  their  masts.  They  occur  with  fine  weather 
uid  a  good  breeze,  but  I  have  not  heard  that  they  happen  on  land,  but  always 
^  sea.  It  must  be  a  rapid  descent  of  the  equatorial  wind  met  below  by 
^  trade  wind,  which  arrests  its  circular  motion ;  that  must  be  the  cause, 
as  their  duration  is  only  for  a  few  minutes.  They  happen  only  from  Novem- 
W  to  March,  but  sometimes  up  to  June  in  these  parts.  Another  strange 
phenomenon  was  that  three  of  the  cyclones  of  1872  had  a  certain  ^ot  about 
^  longitude  and  50°  latitude,  where  their  tracks  met  together. 

It  is  lamentable  to  think  that  scientific  societies  in  Europe  do  not  inquire 

^ore  into  the  nature  of  cyclones  and  their  particulars  and  the  motion  of  the 

^ospliere  in  these  quarters,  where  there  are  millions  worth  of  property  at 

''Je  every  year. 

^  Pit>per  stations  on  the  principal  West  India  Islands  were  established,  with 

^  ^lio  feel  an  interest  in  the  subject,  how  much  would  be  brought  to  light 

/  ^^  benefit  of  commerce  and  science !     These  stations  should  be  provided 

Sc^od  marine  barometers,  and  particularly  it  should  be  noticed  that  they 

SERICS.— VOL.  u.  Cfr 
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all  read  alike ;  and  there  shoold  be  a  central  station  on  one  of  the  M 
with  a  man  who  is  well  skilled  in  these  affiEurs,  to  control  all  the  observatioi 
which  should  be  sent  to  him  to  forward  the  whole  to  their  head-qoartens 
Europe. 


Note. — I  have  to  observe  on  the  SE  wind  and  also  on  the  E  wind  that  they  are  id( 
affected  and  are  very  near  to  the  NE  wind,  which  affects  them,  and  changes  Bomt 
times  the  comulus  and  nimbus  ;  a  proof  that  they  are  the  next  lowest  to  the  polar  -wnaf-^ 


Extract  from  my  Meteorological  Journal,  kept  at  St.  ThomaSffrom  September 
1th  to  Uth,  1872. 

General  Remarks. 

Since  noon,  September  7th,  the  barometer  showed  a  slight  downward  ten- 
dency ;  at  that  time  the  wind  sprang  up  from  NE,  with  a  force  of  8,  and  kepi 
steady  the  whole  afternoon.     Sky  very  deep  blue ;  sunset  very  clear  and  fine. 

September  8th.  Fine  day,  deep  blue  sky  :  the  barometer  showed  a  further 
downward  tendency.  I  became  somewhat  uneasy  about  the  coming  weathary 
and  took  observations  that  day  (see  Table).  The  CTening  became  very  blus- 
tering, with  hard  pu£GEi  and  almost  calms  alternately ;  notwithstanding  the  sun 
had  set  clear,  but  in  the  afternoon  a  bank  of  clouds  was  to  be  seen  in  the 
south.     The  tide  in  the  harbour  about  8.80  p.m.  was  rather  high. 

September  9th.  About  8  a.m.  I  went  to  the  telegraphic  office  to  inquire 
about  the  weather  in  the  Windward  Islands.  I  immediately  received  a  reply 
that  all  was  fair  at  St.  Kitt*s  and  Antigua.  About  1  p.m.  we  received  a  tele- 
gram from  Martinique  that  the  weather  was  very  threatening ;  blowing  very 
hard ;  every  appearance  of  a  hurricane.  At  2.80  p.m.  I  received  another 
telegram  from  the  same  place ;  three  ships  and  a  steamer  ashore ;  blowing 
very  hard.  Everybody  here  prepared  themselves  for  the  coming  weather. 
Night  came  on,  and  the  wind  had  increased  in  strength  (see  Table)  ;  blosteiing 
away  the  whole  night,  with  some  rain  showers. 

September  10th.  The  wind  kept  up  the  same ;  but  the  tide  was  one  foot 
higher.  The  whole  was  of  a  dismal  appearance.  The  wind  shifted  from 
E — E  by  N — ENE— NE,  but  the  principal  one  was  from  E  by  N.  From  4 
to  10  p.m.  wind  hauling  gradually  round  to  N,  at  which  point  it  arrived  be- 
tween 9  and  10  p.m.,  in  which  space  of  time  pretty  hard  puffs  were 
experienced ;  no  damage  was  done  to  boats  or  vessels  in  the  harbour,  nor  to 
the  town :  not  much  rain  fell. 

September  11th.  At  1  a.m.  the  wind  was  WNW,  and  by  daybreak 
almost  W,  greatly  decreased  in  force  (see  Table). 

From  September  10th,  1  p.m.,  to  September  11th,  1  p.m.,  the  barometer 
was  almost  steady,  showing  a  very  slight  rise  and  fall  only ;  but  after  Sep- 
tember 11th,  1  p.m.,  the  barometer  began  to  rise.  The  only  strange 
phenomenon  is  that  the  wind  took  till  the  15th  September  to  come  back  to 
its  old  quarters. 
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DISCUSSION. 

Captain  Toynbee  said  that  the  paper  was  a  practical  illustration  of  the  use  of 
t^e  telegraph  in  foretelling  cyclones,  for  Mr.  Janncke  wa^  able  to  learn  the  hour 
^ben  tMs  cyclone  passed  the  various  islands  to  the   south  of  St.  Thomas, 
^hieh  (n^ve  fiim  ample  time  for  warning  the  ships  at  anchor  there.     He  added 
that  Mr.  Jahncke,  who  was  evidently  a  careful  observer,  niade  some  very  in- 
tereiting  remarks  on  the  motion  or  the  various  strata  of  clouds,  and  stated 
tbithe  (Mr.  Jahncke)  believed  cyclones  to  be  caused  by  a  collision  between  the 
upper  south-westerly  and  lower  north-easterly  currents  of  air,  their  tracks  being 
p^reroed  by  the  relative  strengths  of  these  currents.    Captain  Toynbee  thought 
tkat  such  opinions,  from  so  careful  an  observer,  so  well  placed,  demanded  full 
eomiderttion.    Thay  (viewed  in  connection  with  the  different  opinions  of  others) 
proved  how  necessary  it  is  that  more  attention  should  be  paia  to  the  study  of 
(^lones,  and  were  a  strong  argument  in  favour  of  Mr.  Jahncke*s  desire  to  estab- 
lish n  regular  system  for  observing  meteorological  data  over  the  whole  of  the 
Wett  India  Islands. 

Mr.  Scott  said  that  the  author  had  studied  storms  for  several  years  while 
he  had  been  resident  at  St  Thomas,  and  had  published  annual  reports 
iifflilar  to  the  present  in  Grerman  papers  such  as  the  ^*  Hansa.**  The  present 
pAper  was  entitled,  **  General  Remarks  on  the  West  Indian  Cyclones,  particularly 
those  from  the  9th  to  the  21st  of  September,  1872,'*  but  it  only  contained  a 
detailed  account  of  one.  In  the  paper  by  the  same  author  in  the  **  Hydro- 
graphische  Mittheilungen  Berlin,  other  storms  of  1872  were  noticed,  and  it 
Kerned  that  Herr  Jahncke  had  translated  only  pari  of  his  paper  into  English. 
As  to  his  explanation  of  the  possible  cause  of  cyclones,  it  seemed  to  resemble 
that  proposed  by  Dove,  who  considered  that  they  were  due  to  the  intrusion  of 
>ir  from  the  upper  return  trade  into  the  true  trade  wind  below  it.  One  of  the 
cyclones  given  on  Uie  chart  had  been  far  to  the  eastward  in  35*  W,  and  had 
crossed  the  Sargasso  Sea. 

Dr.  Tripe  observed  that  on  hearing  the  remark  in  the  author's  paper  that  the 
conrse  of  the  cyclone  is  not  affected  by  the  Island,  he  had  referred  to  thd  chart 
accompanying  the  paper,  on  which  the  tracks  are  laid  down,  and  quite  agreed 
^th  the  author  in  nis  remark. 

Mr.  Eaton  remarked  that  white  squalls  and  hurricanes  had  possibly  a  common 
origin—a  ripple  produced  by  the  upper  return  current  in  the  surface  trade  or 
inpnsooD.  It  was  stated  in  the  paper  that  white  squalls  generally  occurred  in  the 
▼inter  and  sprini;,  and  that  hurricanes  were  most  frequent  in  the  autumn.  Now 
the  latter  prevailed  when  the  atmosphere  was  highly  charged  with  vapour,  the 
fi>n&er  when  the  air  was  comparatively  dry.  In  tne  autumnal  months  there 
▼oold  be  great  condensation,  leading  to  a  general  disturbance,  which  under 
fiTOurable  conditions  would  result  in  a  hurricane  ;  but  in  the  winter  and  spring 
tbere  would  be  little  or  no  condensation,  and  the  perturbation  would  expend  itself 
locally,  and  soon  disappear. 

Mr.  Strachan  saici  the  writer  had  merely  placed  before  them  certain  conclu- 
lioDs  and  speculations  unsupported  by  facts.  Without  data  his  statements  were 
of  very  little  value.  He  must  say  that  if  he  were  asKcd  what  were  the  best 
odiievements  of  meteorology,  he  would  reply  that  the  first  and  foremost  were  the 
hkws  of  storms.  These  laws  had  been  developed  in  the  elaborate  works  of 
Capper,  Redfield,  Reid,  Piddington,  Espy,  Dove  and  many  others,  well  and 
■oecinctly  digested  in  Birt*s  Hurricane  Guide,  Becher^s  Storm  Compass.  AH 
these  works  were  text  books.  These  investigators  had  brought  forward  abun- 
^t  data  to  support  their  theories,  which  moreover  stood  the  test  of  being 
'^^Atoned  upon  by  statical  and  dynamical  principles.  For  the  last  forty  or 
fi%  years,  navigators  had  been  guided,  and  navigation  benefited,  by  these  laws 
^  Btonns.  They  had  long  formed  an  important  subject  of  instruction  in  our 
nautical  schools,  and  in  this  way  had  employed  the  minds  of  a  large  number  of 
thoujTiitfui  teachers,  who  were  satisfied  that  they  were  conformable  to  facts  and 
principles.  It  was  too  much  to  expect  that,  without  adeauate  reason  assigned  and 
proof  given,  they  were  now  to  be  ignored  or  even  doubted.  Neither  the  assertions 
of  Mr.  Jahncke,  nor  the  spiral  theory  of  Mr.  Meldrum,  could  be  explained  on 
^chanical  principles,  while  the  data  was  insufficient  to  warrant  their  acceptance, 
inters  who  base  their  theories  of  storms  on  upper  currents  of  air,  or  the  won- 
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derful  notion  of  indefinite  spirally  incurvating  winds,  were  not  worthy  of  sei 
attention,  unless  they  came  with  overwhelming  proof.  By  all  means  let  the 
of  storms  be  further  investigated,  with  modem  accuracy  of  method,  of  obM 
tion,  aBd  of  instruments,  with  as  much  data  as  can  be  collected  ;  but  let  no 
conceived  and  crude  theories  upset  well-established  laws,  which  if  not  rigorc 
true,  were  trae  in  the  main,  and  can  never  be  satisfactorily  elucidated  by  i 
efforts  and  spasmodic  speculations. 

Captain  Toynbeb  remarked,  with  reference  to  white  squalls,  that  he 
been  struck  bv  the  frequency  of  squalls  from  the  direction  of  the  counter  u] 
currents  of  air  in  parts  of  the  sea  where  the  lower  wind  was  from  near! 
opposite  direction.  He  was  more  especially  alluding  -to  the  observation 
square  3,  which  are  now  being  discussed  in  the  Meteorological  Office.  Tl 
for  instance,  he  found  that  at  the  northern  verge  of  the  SE  trade,  the  u] 
clouds  very  frequently  moved  from  NE,  and  squalls  would  come  from 
though  the  steady  lower  wind  was  always  south-easterly  or  southerly,  as  if 
upper  current  of  air  sometimes  forced  its  way  downwards  through  the  Ic 
current,  causing  the  squall,  and  then  rose  again. 

With  regard  to  Mr.  Strachan's  remark  that  the  circular  theory  of  cych 
was  sufficiently  well  established,  Captain  Toynbee  said  that  there  did  not  s 
to  be  any  doubt  as  to  the  fact  that  winds  from  all  points  of  the  compass 
blowing  m  each  cyclone ;  but  Mr.  Meldrum's  researches  seemed  to  show 
«ome  of  these  winds  blow  directly  towards  the  centre,  which  would  mak 
necessary  to  change  the  rules  for  the  management  of  ships  experiencing  tl 
The  uncertainty  on  this  point  is  the  chief  reason  why  a  more  careful  inq 
6hould  be  made  into  the  action  of  air  in  cyclones. 

Mr.  Laughton  said  that  in  the  paper  which  had  just  been  read,  there  was 
point  of  great  interest,  namely,  the  attempt  to  connect  the  cyclones  of  the  T 
Indies  with  detached  gales  and  broken  weather  previously  observed  to  the  so 
east  of  Barbados.  Our  utter  ignorance  of  the  way  in  which  cvclones  origi 
had  often  been  remarked  ;  and  if  it  could  be  established  that  tliey  commeni 
such  a  manner, — a  number  of  gales,  apparently  isolated,  coalescing  into 
gigantic  whirl, — a  knowledge  ^f  the  fact  would  be  a  great  step  in  advance, 
would  be  most  desirable  to  have  further  information  concerning  this:-  anc 
calling  special  attention  to  it  might  possibly  lead  to  continued  and  exact  ol 
ration  in  this  direction. 

Mr.  Symons  quite  agreed  with  the  remarks  of  Mr.  Laughton.  He  would 
say  that  the  paper  proves  the  author  to  be  a  very  carefiiT  observer.  What 
required  was  the  development  of  a  system  of  observations  in  the  West  In 
He  used  the  word  development  rather  than  creation  or  organisation,  in  re 
nition  of  the  zealous  manner  in  which  Governor  Rawson  was  working  up 
meteorology  of  Barbados  ;  in  which  respect  he  was  certainly  setting  so< 
precedent  as  no  other  Grovernor  had  ever  done.  It  seemed  that  Mr.  Jahnc 
obiect  was  to  carry  this  out.  Could  the  Society  do  anything  to  assist  hi 
this  important  work?  He  would  suggest  that  when  the  paper  is  printed 
extra  number  of  copies  should  be  struck  off  for  Mr.  Jahncke's  use;  but 
of  course  would  be  a  m^^ter  for  the  decision  of  the  Council. 

Mr.  Scott  said,  in  answer  to  Mr.  Laughton,  that  the  origin  of  cyclones 
been  dealt  with  by  Mr.  Meldrum  in  a  paper  read  before  the  Society  in  1 
His  view  was  that  they  were  generated  between  two  currents  of  air,  whicl 
creased  in  force  as  separate  gales  until  at  last  a  cyclone  was  formed. 

Mr.  Stbachan  thought  that  there  was  no  occasion  to  print  off  extra  co 
of  this  paper,  as  had  been  suggested  by  Mr.  Symons,  for  he  had  read  much 
same  statements  by  the  same  author  in  a  recent  number  of  the  "  Revue  Mari 
et  Coloniale,"  a  translation  from  the  pages  of  the  Hamburg  Journal,  ^^Han 
therefore  the  paper  appeared  to  have  had  quite  sufficient  publicity. 


YIII.  New  Forms  of  Alcohol  Thermometers,     By  J.  J.  Hicks,  F.M.S 

[Received  January  19th. — Read  February  ISth.] 

The   Alcohol    or   Spirit  -  Thermometer,   as   ordinarily   constmcted   wit' 
globular  bulb,  is  sluggish  in  responding  to  sudden  changes  of  tempera! 
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compRred  with  the  mercurial  thermometer.     For  this,  among  other  reasons, 
general  preference  is  given  to  the  mercurial,  although  for  some  purposes,  the 
spirit  cannot  he  dispensed  with.     For  very  low  temperatures  it  is  indispens- 
able ;  and,  though  various  attempts  have  heen  made  to  produce  a  m^curial 
thermometer  for  registering  the  lowest  temperature  during  a  given  interval  of 
time,  Butherford^s  spirit  minimum  thermometer  is  still  practically  the  most 
Qsefol  instrument  for  this  purpose. 


SBS 


^^^£^^^ 


% 


-^ 


h  order  to  render  accordant  the  changes  of  temperature  exhibited  by  mer- 
^^  and  spirit  thermometers,  when  placed  side  by  side,  especially  when  the 
^^tions  are  sudden,  I  have  modified  the  construction  of  the  bulb  of  the 
^r  thermometer  so  as  to  reduce  its  cubical  contents,  and  to  present  as  lar^e 
^  sor&ee  as  possible  to  the  influence  of  the  medium,  the  tempei-ature  of  which 
^i  is  required  to  indicate:  I  make  the  bulb  either  what  I  term  *'  Bottle**  shape 
or "  Cylinder- Jacket"  shape. 

The  bottle-shape  bulb  is  cylindrical,  with  the  bottom  pushed  in  as  much  as 
possible;  an  exaggerated  imitation  of  some  wine  bottles.  The  air,  or  other 
^oid  medium,  in  which  it  may  be  exposed,  acting  upon  the  hollow  as  well  as 
the  outside  surface,  and  the  stratum  of  spirit  between  the  glass  surfaces  being 
tbin,  the  thermometer  is  found  to  be  very  sensitive. 

In  order  to  determine  the  relative  sensitiveness  of  this  form  of  bulb  over 
the  ordinary  spherical  bulb,  some  experiments  were  kindly  made  by  Messrs. 
tipple  and  Baker  at  the  Kew  Observatory.  They  show  that  the  time 
'Which  a  ''bottle-bulb**  thermometer  required  to  fall  through  25°  was  55 
soeonds,  whilst  a  spherical  bulb  took  145  seconds  to  fall  through  the  same 
Extent  of  scale.  In  rising  through  the  same  divisions,  the  spirit  in  the  one 
^tdb  occupied  57  seconds  against  144  seconds  for  the  other,  which  is  practi- 
<^y  the  same  as  for  the  fall. 

There  is  thus  shown  to  be  a  a  great  gain  in  sensitiveness  by  this  form  of 
/>ulb.  But  I  was  scarcely  satisfied  with  the  result,  and  have  since  effeeted  a 
^^Wher  improvement.  In  this  I  have  given  to  the  bulb  the  **  cylinder-jacket" 
^orm.  The  bulb  consists  of  a  long  cylinder  of  glass,  hollow,  and  about  which 
^  second  cylinder  is  blown  and  united  at  the  open  ends,  so  as  to  leave  a  thin 
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space  between  them  to  contain  the  spirit.     To  compare  small  thingf 
great,  the  arrangement  of  this  bulb  is  similar  to  the  jacket  of  a 
cylinder. 

The  stem  of  the  thermometer  is  connected  to  a  middle  point  in  th< 
cylinder.  In  this  form  of  bulb  there  is  large  internal  and  external  snr 
act  upon,  with  small  cubic  contents,  consequently  the  thermometer 
tremely  sensitive,  far  surpassing  in  this  respect  the  **  bottle  bulb."  1 
the  exact  figures  obtained  by  Messrs.  Whipple  and  Baker  is  perhaps  tl 
confirmation  of  this  assertion. 

They  are  as  follows,  being  means  of  two  sets  of  readings : — 

RISING  READINGS. 

Range.        Kew  Standard        Cylinder        Bottle        Spherical 
68°  to  81°  Mercurial  Bulb  Bulb  Bulb 

seconds  seconds        seconds        seconds 

28°  24  26  80  185 

FALLING  READINGS. 
81°  to  58° 

28°  81  42  87  187 

Mr.  Whipple  says, ''  Undoubtedly  the  falling  readings  take  longer  to  atts 
'<  the  rising,  but  really  the  difference  is  trifling.  Our  method  of  experii 
'*  has  been  to  take  two  verification  jars  side  by  side,  one  with  water  at 
«  other  at  81°,  knowing  the  temperature  by  independent  thermometers. 
'<  with  all  the  experimental  thermometers  fixed  on  the  same  frame, 
«  them  out  of  one  jar  into  the  other,  and  take  time  at  which  they  acqi 
''  new  temperature.  Our  mercurial  standard  is  a  cylindrical  bulb  i 
**  diameter  and  )  inch  in  length  ;  and  the  cylindrical  spirit  bulb  is  jus 
•*  equally  sensitive.'* 

I  may  add,  that  in  1862  Mr.  Beckley  suggested  forming  thermomet^ 
on  the  pattern  of  certain  bottles,  in  which  the  bottom  is  forced  up  a  k 
into  the  body ;  and  I  constructed  a  mercurial  thermometer  of  this  fom 
was  shown  in  the  International  Exhibition.  Practical  difficulties  at  tl 
however,  prevented  the  manufacture  of  this  kind  of  thermometer,  ai 
one  or  two  were  made. 


DISCUSSION. 

Mr.  PASTORELLI  Said  he  did  not  think  the  new  T  form  of  thermome 
the  best,  as  it  would  be  affected  by  the  pressure  of  the  atmosphere 
spherical  bulb  we  always  get  au  error,  although  small.  The  new  instrui 
far  as  he  could  judge  by  its  appearance,  the  extension  of  surface  was  as 
of  that  of  a  spherical  bulb ;  the  error  from  this  cause  would  be  greatly  mu 
it  could  be  readily  calculated.  He  did  not  think  the  fluid  test  sufficient 
late  Mr.  Welsh  gave  a  table  of  Pressures  on  spherical  bulbs,  and  the  erro 
were  from  0°*3  to  0°  26,  according  to  the  thickness  of  the  glass  ;  he  had  t 
perimcnts  and  found  like  results  ;  he  considered  sensitiveness  and  accura 
inseparable. 

Mr.  Hicks  said  that  he  had  considered  the  question  of  the  effect  of  the 
atmospheric  pressure  upon  the  bulb.  He  had  made  several  experiments, 
submitted  it  to  a  pressure  of  50  lbs.  ou  the  square  inch,  and  the  effect  \ 


HICKS— AN  DCPROVSD  SOLAS  RADIATION  THERMOICETBR.  99 

trifling;  so  that  he  could  say  the  error  caused  by  the  changes  of  atmospheric 

pressure  was  really  nothing.    The  utmost  variation  from  the  ordinary  changes  of 

pressure  would  not  exceed  one  hundredth  part  of  a  degree. 

Mr.  Strachan  thought  that  as  meteorological  changes  of  temperature  did  not 

often  happen  so  suddenly  as  to  occupy  only  a  few  minutes,  meteorologists  did  not 

vant  such  specially  sensitive  thermometers ;  but  if  for  particular  purposes  they 

preferred  them  to  ordinary  ones,  they  had  them  perfectly  satisfactory  as  made  by 

Mr.  Hicks,  the  Kew  experiments  showing  that  they  were  equal  to  if  not  more 

i^sitive  than  the  mercurial  standard. 

Mr.  Field  did  not  agree  with  Mr.  Strachan :  we  do  want  verjr  sensitive  ther- 

oiometers.    For  instance,  in  the  evaporation  experiments,  which   were    being 

*^ed  on  at  Strathiield  Turgiss,  very  sensitive  thermometers  were  required 

to  ascertain  the  temperature  in  a  number  of  different  vessels  as  nearly  simul- 

^eously  as  possible  with  the  same  thermometer. 

^f*  TsiPE  was  of  opinion  that  this  thermometer  would  be  very  useful  where 

Knsitive  thermometers  are  required.     Indeed,  for  a  long  time  past,  chemists 

pave  ceased  to  use  thermometers  with  spherical  bulbs,  as  they  are  too  slow 

in  their  action  for  analytical  and  other  similar   purposes.     He   had   used    a 

P^^Kaped  bulb  for  many  years,   and  considered,  Irom  his  experience,  that 

"  ^ermometers  for  meteorological  purposes  are  required  to  be  sensitive  as  well 

u  accurate,  t^at  the  spherical  shaped  oulb  should  not  be  used  for  new  instru- 
ments. 

^P*^  Scott  thought  it  was  comparatively  easy  to  get  mercurial  thermometers 
sensitive  enough ;  the  bulbs  must  always  be  cylindrical.  Great  credit  was  due 
to  tlr.  Hicks  for  tliis  improvement  in  the  construction  of  spirit  thermometers, 
¥hicU  rendered  them  sensitive  also.  His  only  fear  was  that  the  instrument 
^onld  be  fragile. 

Mr.  Dines  was  quite  sure  that  even  the  mercurial  thermometer  was  not  sen- 
sitive enough.  On  windy  days,  while  making  experiments  with  his  hygrometer, 
^e  had  often  watched  the  wet  bulb,  but  it  was  not  quick  enough  to  follow  the 
c^ges  which  took  place  in  the  amount  of  vapour  in  the  atmosphere. 

^.  Symons  was  of  opinion  that  we  do  want  very  sensitive  thermometers, 
^^P^iall^  for  terrestrial  radiation  purposes.    For  instance,  when  there  is  a  cloudy 
^7  at  night,  there  might  come  a  gap  in  the  clouds,  the  temperature  would  sud- 
denly fall  very  rapidly,  and  we  should  not  be  able  to  get  the  extreme  cold  by  the 
binary  thermometers,  as  they  would  not  fall  fast  enough,  and  before  they 
j^hed  the  true  temperature,  the  gap  might  have  closed,  and  the  temperature 
bjive  begun  to  rise  again.      Mr.  Plicks's  thermometer  would  have  a  much  better 
CuftQce,  for  he  believed  that  this  and  the  bifurcated  thermometer  are  equal  to 
spherical  mercurial  ones  0*4  inch  in  diameter.    The  only  thing  that  could  be  said 
H^imi  it  was  its  liability  to  breakage,  but  he  had  not  had  any  accident  with  his. 
Mr.  Whipple  said  that  with  reference  to  Mr.  Pastorelli's  remarks  about 
»>&rometric  variations,  the  effect  upon  this  instrument  was  very  trifling.    It  is 
?®*  easy  in  every  instrument  to  give  a  correct  verification,  on  accoimt  of  its 
*oability  to  follow  the  changes  the  mercurial  standard,  with  which  it  is  com- 
^f^d,  undergoes  sufficiently  quickly  ;  but  in  the  case  of  the  present  instrument 
^*8  cause  does  not  prevent  an  accurate  verification.    He  was  of  opinion  that  for 
^Qdden  atmospheric  changes  we  do  require  a  sensitive  thermometer,  especially 
^  Quails.     He  agreed  that  it  was  brittle;  but  since  it  does  not  require  any 
^^ient  manipulation,  as  in  the  case  of  maximum  thermometers,  this  quality  is 
*  Serious  objection  to  its  employment. 


*   -4»  Improved  Vacuum  Solar  Radiation  Thermom£ter,     By  J.  J.  Hicks, 
F.M.S. 

[Received  January  2l8t.  —Read  February  18th.] 

TT^^RTO  the  great  difficulty,  if  not  impossibility,  of  obtaining  Solar  Radia- 
^^  Thermometers  which  are  strictly  intercomparable  for  the  same  circom- 
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stances,  as  regards  time  and  place  of  exposure  to  snnshine,  has  been  a  sourer 
of  much  perplexity  to  meteorologists. 

When  Sir  J.  Herschel  suggested  the  introdaction  of  the  black-bnlb  ther- 
mometer into  a  yacnnm  chamber,  made  of  glass,  he  certainly  did  not  foresech 
the  extent  of  uncertainty  which  has  undoubtedly  been  the  detrimenta»4 
characteristic  of  such  instruments.    Not  only  has  it  been  found  necessairy  ii« 


supersede  the  bright  black  bulb  by  a  dull  black  one,  but  Mr.  Stow  has  shown 
the  advisability  of  dull  blacking  also  the  neck  of  the  thermometer  stem. 
MoreoTor,  it  is  to  him  that  the  chief  credit  is  due,  for  the  endeavour  to  or- 
ganise a  systematic  comparison  of  these  instruments  with  an  assumed 
standard.  There  cannot  be  a  doubt  but  that  an  appreciable  difference  in  the 
size  of  the  bulbs  causes  considerable  difference  of  indication.  It  is  equally 
certain  that  a  much  more  important  matter  is  the  perfection  of  the  vacuum. 
As  regards  this  particular,  hitherto  no  certain  means  of  test  has  been  made 
available  for  the  pnrpose  of  ascertaining  the  amount  of  air  or  gas  which  has 
been  left  in  the  chamber.  Some  makers,  indeed,  affirm  that  in  the  instrument, 
as  made  by  them,  the  air  is  reduced  to  l-120th  part  of  an  atmosphere,  or  say, 
0*25  of  an  inch  of  mercury  in  pressure.  However,  it  is  more  than  probable 
that  the  largest  number  of  these  instruments  that  have  hitherto  been  made, 
have  never  had  a  vacuum  anything  like  so  perfect ;  and  from  experiments 
which  I  have  lately  made  on  a  large  number  of  instruments,  and  in  a  variety 
of  ways,  I  am  led  to  conclude  that  the  vacuum  ought  to  be  true  to  within 
one-tenth  of  an  inch  of  pressure,  and  that  it  can  be  brought  "Within  one- 
fiftieth  of  an  inch  without  resorting  to  the  Torricellian  vacuum,  which,  except 
for  the  presence  of  mercurial  vapour,  may  be  regarded  as  perfect.  It  is 
believed  that  in  perfect  vacua  these  instruments  will  prove  strictly  comparable. 
But  it  is  necessary  that  the  meteorologist  should  be  able  at  any  time  to  satisfy 
himself  of  the  goodness  of  the  vacuum. 

It  occurred  to  me  that  the  true  test  for  the  vacuum  would  be  the  passage 
of  an  electric  current  from  a  Ruhmkorff's  coil  through  the  chamber.  In 
Noad*s  Electricity,  4th  edition,  page  742,  it  is  stated  that  '*  In  the  Torricel- 


mCKS — ^AN  IMPROVED  80LAB  RADIATIOX  THESMf9lfrmL  101 

liai>  Taeamn^  the  inductive  spark  is  white,  filling  the  whole  tobe,^'  rnd  J.  P. 
Cxassiot,   F.B.S.,   has  abnnilantlj  proved   that    in  Torricellian  -  y%eaa    the 
^scharge  of   an  electric  current  from  a  RnhmkorfTs  eoil,  by  connecting 
platinnm  wires  in  the  glass  tobe  with  the  terminals  of  that  apparatntf,  the 
cylinder  is  brilliantly  illuminated  with  a  dense  white  phosphorescent  li^ct, 
filling  the  whole  of  the  vacnum,  while  traces  of  stratification  and  transrerse 
\)ands  can  be  detected.    He  foond,  however,  that  a  small  ^obnle  of  mercory 
present  on  one  occasion  interfered  with  the  effect.     He  moreover  fbnnd  that 
the  vaeaom  mast  be  perfect  or  within  one-tenth  of  an  inch  of  pressure,  and 
that  the  slightest  trace  of  moisture  most  be  avoided.     Accordingly  I  have 
now  saeceeded  in  applying  these  discoveries  of  Mr.  Gassiot  to  the  practical 
porpose  of  testing  the  vacua  in  which  it  has  now  for  many  years  been  the 
practice  to  place  solar  radiation  thermometers.     To  do  this,  I  insert  two  pla> 
tinnm  wires,  one  near  each  end  of  the  glass  chamber,  in  all  instroments 
which  I  now  make.    The  astonishing  result,  I  find  to  be,  is  that  a  vaconm 
heretofore  deemed  sufficiently  perfect  by  the  best  and  most  careful  makers 
^ill  not  pass  the  test.     I  have,  however,  at  length  saeceeded  in  making  them, 
^  thtt  any  number,  when  tested,  exhilnt  the  same  results  as  neariy  as  possible. 
I^ned  by  connecting  a  syphon  pressure  gauge,  as  suggested  to  me  by  Mr.  B. 
^traehan,  the  vacua  I  get  are  always  within  one-twentieth  of  an  inch,  hot  in 
most  cases  within  one-fiftieth  of  an  inch.     Any  pressure  exceeding  one- tenth 
^  an  inch  will  not  give  the  test  indications,  while  the  presence  of  aqoeoas 
^&poar  is  shown  by  a  redness  in  the  light.     It  is  necessary  that  the  interior  of 
tlie  chamber  should  be  thoroughly  clean  and  dry ;  with  these  conditions  and 
^0  proper  limits  of  pressure,  the  test  conditions  are  always  similar,  namely; 
^  pale  white  phosphorescent  light  with  faint  stratification  and  appearance  of 
^averse  bands.     Having  experimented  largely  on  all  known  ways  of  pro- 
ducing a  vacuum,  I  am  now  in  a  position  to  produce  these  instruments  with 
better  vacua  than  hitherto  beyond  all  comparison,  and  under  conditions  that 
aduut  of  strictly  similar  electrical  tests. 


DISCUSSION. 

.  Mr.  Strachan  said  they  had  placed  before  them  a  happy  practical  applica- 
tion of  a  scientific  discovery  which  had  hitherto  lieen  rather  a  siibiect  tjf  wonder 
]^<1  delight  than  of  utility.     It  was  amazing  indeed  that  the  application  had  not 
j^^ii  made  before.     Having  been  at  some  pains  to  enlighten  himself  by  reading 
y-^l  Gassiot^s  Bakerian  Lecture  "  On  the  Stratification  of  the  Electric  Light, 
"^Hvered   to  the  Royal  Society  in  1858,  he  would  with  their  permission  give  a 
Jll^ort  rimmS,  and  read  a  few  quotations  which  he  had  noted  down.     It  was  well 
that  the  President  had  invited  them  to  inspect  the  instruments  and  the  pheno- 
JJ^^na  of  the  electric  test  at  the  table  after  the  meeting,  for  there  was  more  than 
H?/^  mere  colour  of  the  light,  which  alone  was  distinguishable  at  a  distance. 

^ere  were  the  so-called  stratifications  or  transverse  bands,  to  see  which  one 
??^8t  be  close  to  the  instrument  Up  to  the  time  of  Mr.  Gassiot's  experiments 
A"^^  electric  light  seen  in  Torricellian  vacua  was  without  stratifications ;  not 
v*^^  slightest  trace  of  transverse  bands  had  been  detected.     Experimentalists 

^d  discovered  the  striae  or  band-discharge  by  introducing  in  a  very  attenu- 

^^d  state  vapour   of   naphtha,    phosphorus,   sulphuric   ether  or  other  volatile 

J^bstance.      The  vapour  so    used  was   too    infinitesimal   in  amount  sensibly 

^  impair  the  vacuum,  still  it  gave  this  marked  result.     Mr.  Gassiot  repeated 

^^ese  experiments,   and    going   further,  he    discovered   that    the   phenomena 
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could  ber'pgually  well  produced   if  two  conditions  were  secured  :   first,  t= 
vacuuHfopiost  be  as  perfect  as  pump  can  make  it ;  second,  all  trace  of  moisti—i: 
must  6q  tfarefiUly  absorbed.    May  it,  then,  not  be  that  with  an  ordinary  vanuu-  j 
the.  naphtha  or  other  vapour  is  effective  Because  it  neutralises  the  slight  trace 
^- '^poijture  present  ?    Gassiot  improved  the  vacua  by  boiling  the  mercury  in  K 
.  '..I'.ttib'es,  and  then  obtained  ** distinct  stratifications;     and  he  adds,  **  In  no  t^w 
-*.  J"/* 'fubes  could  I  obtain  precisely  the  same  result :  in  some,  the  stratification  vrm 
•  *    more  or  less  distinct,  in  others  scarcely  visible,  but  in  all  a  residuum  of  air,  mare 
or  less,  could  be  detected."    In  one  tube,  in  which  moisture  could  be  detected, 
the  discharge  was  in  a  wavy  line  without  any  stratification.     He  subsequently 
obtained  better  vacua  by  Welsh's  process  of  filling  the  tubes  with  mercury,  an^ 
the  transerve  bands  were  well  defined  and  distinct.    He  emphatically  remarks 
that  the  glass  tubes  must  be  equally  well  cleaned  and  well  deprived  of  moisture. 
Since   Dr.   Tyndall's  researches  on  the  powerful  action  of  aqueous  vapour  on 
radiant  heat,  I  have  always  believed  that  the  anomalous  results  obtained  fi^m 
solar  thermometers  in  vacuo  were  due,  if  not  entirely,  in  a  great  measure  to  the 
presence  of  aqueous  vapour  in  not  a  few  of  the  instruments  used.    It  is  therefore 
satisfactory  to  know  that  the  electric  test  reveals  this  moisture ;  for  an  instru- 
I        ment  in  which  there  is  the  slightest  trace  of  moisture  cannot  possibly  exhibit  the 
transverse  bands  unless  naphtha  or  other  vapour  has  been  purposely  introduced  to 
bring  about  the  desired  result.  Mr.  Gassiot  terms  the  discharge  from  entering  wires 
direct^  and  points  out  that  an  induced  discharge  may  be  obtained  from  outside 
metallic  coatings.    A  powerful  magnet  causes  the  tranverse  bands  to  rotate,  but 
the  action  is  reverse  for  the  induced  discharge.    These  are  highly  interesting 
phenomena,  and  appear  to  be  infallible  guides  to  meteorologists  in  testing  their 
solar  thermometers.    It  appeared  to  him,  however,  that  a  definite  power  oi  coil 
and  battery  should  be  used,  for  the  effects  were  intensified  by  larger  batteries  and 
larger  coils.    It  was  this  view  of  the  matter  which  rendered  it  desirable  to  have 
such  instruments  tested  by  a  recognised  and  impartial  authority,  and  the  func- 
tions of  the  Kew  Observatory  seemed  to  point  it  out  as  the  most  suitable  place 
for  verification ;  but  an  arrangement  woidd  have  to  be  come  to  with  Mr.  Hicks. 

Mr.  Scott  said  that  while  admiring  this  very  beautiful  arrangement  for  testing 
the  vacuum  by  the  electric  light,  it  should  be  mentioned  that,  as  far  as  he  knew, 
the  first  idea  of  testing  the  degree  of  rarefaction  attained  had  been  proposed  by 
Messrs.  Negretti  and  Zambra,  who  had  introduced  a  small  mercurial  gauge  into 
their  instruments.  The  present  method  seemed  to  him  to  be  a  great  step  in 
advance. 

Mr.  Lecky  said  that  he  remembered  the  Bakerian  Lecture,  which  had  been 
referred  to,  quite  well.  Mr.  Gassiot  used  a  tube  about  4  feet  long,  and  obtained 
a  bright  white  light  and  with  decided  stratification.  Professor  Faraday,  who 
was  present,  spoke  about  the  stratification,  sa3dng  that  he  thought  this  might  be 
accounted  for  by  the  residuum  of  gas  which  was  sure  to  exist  even  after  the  most 
perfect  vacuum  which  it  was  in  our  power  to  produce. 

The  President  remarked  that  there  cv»ula  be  no  question  as  to  the  value  and 
extreme  interest  of  this  method  of  tkieasuring  the  degree  of  exhaustion,  and 
testing  the  residuum  of  watery  vapour,  or  other  gaseous  substance,  present  in  the 
approximate  vacuous  space.  The  most  exact  results  would  probably  be  secured 
by  having  standard  and  known  comparisons  for  the  light.  He  drew  attention  to 
the  remarkable  fact  that  in  some  of  G^issler's  very  beautiful  vacua  tubes,  results 
in  the  matter  of  tint,  light,  and  form  of  luminosity  had  been  attained  which 
could  not  be  physically  accounted  for.  This  cause  of  uncertainty,  however, 
would  not  apply  m  the  case  of  the  exhausted  jackets  in  this  process,  where  only 
water  vapour  and  very  rare  air  would  be  present  within  the  interior  spaces  giving 
manifestation  of  the  electric  light. 

Mr.  Hicks  said,  in  reply  to  Mr.  Strachan,  that  although  he  had  made  hundreds 
of  tubes  with  Torricellian  vacua,  he  never  knew  one  to  fail  showing  stratification 
and  white  light  when  the  tube  was  thoroughly  clean  and  free  from  moisture. 
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PROCEEDINGS   AT    THE    MEETINGS    OF    THE    SOCIETY. 

January  2l8t,  1874. 

Annual  General  Meeting. 

Egbert  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Chair. 

Mr.  £iRT  and  Mr.  Glyde  were  appointed  scrutineerB  of  the  ballot  for  Officers 
tnd  Council. 

Jir.  Symons  read  the  Report  of  the  Council  and  the  Financial  Statement. 
ip74.) 

It  was  proposed  by  Mr.  Lecky,  seconded  bjF  Rev.  S.  J.  Perry,  and  resolved : — 

^Thit  the  Report  just  read  be  received  and  adopted,  and  circulated  among  the 
YdtowB  of  the  Society." 

Mr.  Brewik  proposed  *^  that  in  future  the  Balloting  List  for  the  Officers  and 
CooDcil,  spared  by  the  Council  for  the  Annual  Meeting,  comprise  the  names  of 
as  many  Fellows  only  as  have  to  be  elected,  and  that  the  words  ^proposed  by  tJie 
Cbwcii'  be  printed  at  the  head  of  such  list ;"  this  was  seconded  by  Mr.  Walker, 
but  after  some  discussion  it  was  withdrawn,  and  the  following  resolution  was 
tten  proposed  by  Mr.  Brewin,  seconded  by  Dr.  Tripe,  and  carried : — "  That  in 
'otore  the  Balloting  List  for  the  Officers  and  Council,  prepared  by  the  Council  for 
tbe  Annual  Meeting,  comprise  the  names  of  as  many  Fellows  only  as  have  to  be 
fleeted,  unless  the  names  of  other  Fellows  shall  have  been  previously  proposed 

^  Writing  by  three  Fellows,  in  which  case  the  said  names  shall  be  added  to  the 

UbV 
The  President  then  delivered  his  address,  (p.  59.) 
It  was  proposed  by  Mr.  Harding,  seconded  by  Dr.  Merrifield,  and  re- 

solTed : — "  That  the  thanks  of  the  Society  be  given  to  the  President  for  his 

Address,  and  that  he  be  requested  to  allow  it  to  be  printed." 
It  was  proposed  by  Mr.  Scott,  seconded  by  Mr.  Dines,  and  resolved : — "  That 

^  cordial  and  best  thanks  of  the  Meteorological  Society  be  communicated  to 

*^c  CotmcU  of  the  Institution  of  Civil  Engineers  for  having  granted  the  Society 

fr*^  permission  to  hold  their  meetings  in  the  rooms  of  the  Institution.*' 
It  was  proposed  by  Dr.  Tripe,  seconded  by  Mr.  Symons,  and  resolved : — 

**  That  the  best  thanks  of  the  Society  be  given  to  the  President  for  the  ability 

•ad  courtesy  displayed  by  him  in  the  chair." 

It  was  proposed  by  Mr.  Strachan,  seconded  by  Mr.  Brumham,  and  resolved  : 
— **Thatuie  thanks  of  the  Society  be  given  to  the  Officers,  and  other  Members 
of  the  Council,  and  to  the  Auditors  for  their  services  during  the  year." 

It  was  proposed  bv  Mr.  Pastorelli,  seconded  by  Mr.  Tabor,  and  resolved  : — 
"Tliatthe  thanks  of  the  Society  be  given  to  the  Standing  Committees,  and  that 
^y  be  requested  to  continue  to  discharge  their  duties  until  the  next  Council 

The  President  then  announced  the  result  of  the  ballot,  and  declared  the  fol- 
lo^ng  gentlemen  to  be  the  Officers  and  Council  for  the  ensuing  year  : — 

President.—  Robert  James  Mann,  M.D.,  F.R.A.S. 

Vice-Presidents.— Charles  Brooke,  M.A.,  F.R.S.,  F.R.C.S. ;  George  Dines  ; 
Heniy  Storks  Eaton,  M.A.;  Lieut. -Col.  Alexander  Strange,  F.R.S. 

Treasurer. — Henry  Peri  gal,  F.R.A.S. 

Trustees.— Sir  Antonio  Brady,  F.G.S.  ;  Stephen  William  Silver,  F.R.G.S. 

Secretaries. — George  James  SjTnons  ;  John  W.  Tripe,  M.D. 

Foreign  Secretary.— Robert  H.  Scott,  M.A.,  F.R.S.,  F.G.S. 

Council. — Percv  Bicknell ;  Arthur  Brewin,  F.R.A.S. ;  Charles  0.  F.  Cator, 
*-A.;  Rogers  Field,  B.A.,  Assoc.  Inst.  C.E. ;  Frederic  Gaster;  John  Knox 
J-aughton,  M.A.,  F.R.A.S. ;  Robert  J.  Lecky,  F.R.A.S. ;  WiUiam  Cai-penter 
fJMh ;  Rev.  Stephen  J.  Perry,  M.A.,  F.R.A.S. ;  Capt.  Henry  Toynbee,  F.R.A.S. ; 
9^1e«  Vincent  Walker,  F.R.S. ;  E.  0.  WUdman  Whitehouse,  F.R.A.S.,  Assoc. 
Iwt  C.E. 

The  Meeting  then  terminated. 
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February  18th,  1874. 

Ordinary  Meeting. 

Robert  James  Mann,  M.D.,  F.R^.S.,  President,  in  the  chair. 

Arthur  R(»ert  Andersson,  Walton- on-the-H ill,  Liverpool ; 

Wiluam  B.  Bryan,  Burnley; 

Samuel  George  Denton,  34  Foreign  Street,  Brixton,  S.W. ;  and 

Charles  Harding,  187  Ebury  Street,  S.W., 
were  balloted  for  and  duly  elected  Fellows  of  the  Society. 

The  names  of  six  Candidates  for  Admission  into  the  Society  were  read* 

Mr.  N.  St.  B.  Beabdmore  and  Mr.  James  Deane  were  admitted  Fellows  of 
the  Society, 

The  following  papers  were  then  read  : — 

"  General  Remarks  on  the  West  Indian  Cyclones,  particularly  those  from  the 
9th  to  the  2l8t  September,  1872."    By  F.  H.  Jahncke.    (p.  89.) 

**  New  Forms  of  Alcohol  Thermometers."  By  James  J.  Hicks,  F.M.S.   (p.  96.) 

**  An  Improved  Vacuum  Solar  Radiation  Thermometer."  By  James  J.  Hieks, 
F.M.S.    (p.  99.) 

"Note  on  a  Waterspout  which  burst  on  the  Mountain  of  Ben  Resipol,  in 
Argyleshire,  in  August,  1873."  By  Robert  H.  Scott,  M.A.,  F.R.S.  [Received 
January  21st.— Read  February  18th,  1874.] 

Extract  from  Letter  of  Sir  T.  M.  Riddell,  Bart.,  of  Strontian. 

"  We  were  fishing  on  Loch  Sunart  in  the  afternoon,  and  we  saw  it  looking 
vexy  black  to  the  west,  and  hurried  home,  thinking  a  storm  was  coming  on ;  but 
there  was  very  little  on  our  side,  in  fact  only  a  slight  shower.  The  storm  cloud 
turned  towards  Ben  Resipol.  I  do  not  think  there  was  any  thunder  that 
day.  The  waterspout,  or  whatever  it  was,  burst  on  the  very  summit  of  the  hill, 
as  part  of  the  water  came  down  by  Resipol  farm,  and  flowed  into  Loch  Sunart, 
choking  up  the  bridge,  overflowing  the  fields  opposite  the  farmhouse,  and 
destroying  some  wire  fences  and  crops.  The  chief  flood,  however,  was  into 
Loch  Shiel ;  it  came  down  in  two  streams,  close  by  a  shepherd's  house,  which  it 
might  have  carried  away,  but  a  big  rock,  weighing  many  tons,  was  brought  down 
by  the  flood  and  deposited  in  front  of  the  cottage,  which  it  probably  saved  by 
breaking  the  force  of  the  water,  which  then  ran  into  the  stream  between  Lochs 
Dulate  and  Shiel.  The  rest  of  the  flood  came  down  about  a  mile  to  the  west  of 
this,  and  ran  into  Loch  Shiel  itself ;  it  carried  away  or  destroyed  about  600  or 
600  yards  of  wire  fencing,  about  150  yards  of  which  it  completely  covered  up  by 
the  stones  and  rubbish  brought  down.  A  stag  had  been  killed  on  the  hill  in  the 
forenoon  by  one  of  my  shooting  tenants  and  left  till  a  pony  could  be  sent  for  it 
— this  was  brought  down  the  hill  by  the  flood,  and  left  on  the  Loch  side.  It  is 
supposed  that  a  good  many  sheep  were  buried,  but  this  cannot  be  ascertained. 
The  noise  of  the  rush  of  stones,  &c.,  was  heard  at  a  considerable  distance." 

Mr.  Scott  stated  that  he  had  first  heard  of  the  occurrence  in  the  month  of 
December,  and  that  all  his  subsequent  inquiries  had  failed  to  elicit  Uie  precise 
day  on  which  the  waterspout  took  place.  It  had  been  during  the  first  fortnight 
of  the  month. 

Mr.  BuDD  asked  whether  or  not  waterspouts  were  observed  except  at  sea  ? 

Mr.  Stmons  said  that  Ben  Resipol  was  close  to  the  sea ;  but  that  distance  from 
the  sea  was  not  material  was  proved  by  what  occurred  at  Todmorden,  in  South- 
west Yorkshire,  50  miles  inland,  on  July  9th,  1870,  where  there  was  just  such  a 
deluge  of  rain  on  a  bleak  moorside  (entimatcd  at  nine  inches,  from  the  ascer- 
tained fact  that  one  road  34  feet  wide  was  4  feet  6  inches  deep  in  fast  running 


^ater  for  two  hoars,  and  from  tbe  known  Inut  of  ti^  wit?nhed  ■heucg  aZ»»e 
some  13  million  cable  £eet  of  water  most  kiT«  cbiae).    Thutt^  wuw  howeT.»r. 
mother  difference  between  the  two  eaiet ;  for  while  ia  Ancrleahire  there  teeau 
to  have  been  no  loss  of  life  and  little  hara  to  propertr.  in  the  Y'srUiire  ea^e 
many  Uvea  were  lost,  and  the  mills,  hornet,  and  brid^ea  in  die  TaUera  left  a 
l>erf  ect  wreck. 
Captain  Totnbee  asked  if  the  walo-  erer  roar  in  a  watenpovt  ? 
Mr.  Scott  said  that  a  g^od  instance  of  water  rising  was  giTen  hr  Profinnor 
^ye,  in  his  work  on  **  Wirbelstnrme,'*  in  which  he  cited  a  whirlwind  which 
oi^urred  at  the  Siebengebirge,  near  Bonn.  Iti  track  erooscd  the  Rhizie.  and  a*  it 
crossed,  the  water  rose  to  meet  the  tnbe  bam  the  elooda. 

Mr.  Symons  could  quote  a  striking  illnstradoo  of  water  rising  (which  was, 
noreover,  another  case  of  an  inland  waterspout).  In  Xorember.  14^  two  *^ip«- 
^e"  objects  were  seen  near  Banborj,  when  one  of  these  passed  over  a  pond, 
nearly  «J]  the  water  in  that  pond  was  drawn  op  into  the  air  and  the  pond  left 
^Pty.  The  water  rose  up  at  least  60  feet,  was  carried  horiaontaDj  about  200 
y*Ru,  and  then  dropped. 

^e  Meeting  was  then  adjoamed. 
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Donations  received  from  January  1st  to  March  BIst,  1874. 


Presented  by  Societies,  Institutions,  &c. 


Algiers 


BroBsels 


Budapest    .... 

Calcutta 

Connecticut    . . 
Copenhagen  .. 


Observatoire  National    . . 


Cracow    

Edinburgh  .... 

Fiume 

Eew 

Klagenfurt  .... 

London  


)) 


t) 


tt 


)) 


Observatoire  Boval 

Centralanstalt  fur  Meteo- 
rologie  und  Erdmag- 
netismus. 

St.  Xavier*s  College  Ob- 
servatory    

Academy    of     Arts    and 

Sciences 
L'Institut       M6t^rologi- 

que  Danois. 

ff               f»          •  • 
K.  K.  Stemwate 

Scottish      Meteorological 

Society. 
I.  B.  Accademia  di  Marina 

Observatoiy 

Observatory 

Art  Union 

General  Begister  Office  . . 

»»             »»          t» 
India  Office 

Meteorological  Office  .... 
If  .  .  .  « 

»f  «... 

Boyal  Institution    

Boyal  Society 


Panorama    M^t6orologiqne    dn     dimat 
d' Alger,  1872,  Janvier. 

Perturbation  Atmosph6rique  des  15,  16. 
17  Mars,  1873. 

Sur  un  nouveau  syst^me  de  representa- 
tion d^observationsm^t^orologiques  con- 
tinues faites  JL  Pobservatoire  national 
d'Alger. 
By  M.  Bulard,  Director. 

Annales,   1872,  June  to  August;    187S, 
June  and  July. 

Jahrbiicher,  Band  I,  1871. 

By  Dr.  Ouido  Schenzl,  Director. 

Meteorological  Begister,  July  to  December 
1878. 
By  Rev.  E.  Francotte,  S.J. 
Transactions,  Vol.  ii.  pt.  2. 

Observations  at  Various  Stations,  Decem- 
ber 1878. 
Bulletin  M6t4orologique  du  Nord,  Januaiy 
Ist  to  February  28th,  1874. 
By  Captain  N.  Hoffmeyer,  Director. 
Meteorologische  Beobachtungen,  Novem- 
ber 1878  to  February  1874. 
By  Dr.  F.  Karlinski,  Director. 
Journal,  No.  40. 

Meteorological  Observations,  October  1878 

to  January  1874. 
Keport  for  the  Year  ending  October  Slsi. 
1873. 
By  the  Kew  Committee. 
Meteorologische  Beobachtungen,  NoTem- 
ber  1878  to  January  1874. 
By  Dr.  J.  Prettner. 
Thirty-seventh  Annual  Beport. 
Weekly  Ketums  of  Births  and  Deaths, 

1878,  Nos.  62,  63;  1874,  Nos.  1  to  11. 
Quarterly  Return  of  Marriages,  Births  uid 
Deaths,  1873,  December  31st. 
By  the  Pegistrar-OeneraL 
Account  of  the  Operations  of  the  Great 
Trigonometrical  Survey  of  India,  Vol.  i. 
By  the  Secretary  of  State  for  ]bidia. 
Daily  Weather  Reports  and  Charts. 
Quarterly  Weather  Beport,  1872,  Part  iv. ; 

1873,  Part  i. 
Beport  of  the  Proceedings  of  the  Meteoro- 
logical Congress  at  Vienna. 
By  the  Meteorological  Committee. 
Proceedings,  No.  59. 
Proceedings,  Nos.  148-150, 


DOMATION8. 
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I^ondon 


lijons 


IftAriborongh  .. 


••• 


ToKonto 


•••••• 


WAdungUm 


Victoria  InBtitute 


Commismon  de  M6ttero- 
logie. 

Lit^razy  and  Philoso- 
phical Society. 

MarlboroughCollege  Natu- 
ral History  Society. 


Osservatorio  della  R.  XJni- 
▼endta. 


Uniyersity 


Obserratoire  National    . . 

Observatoire       Physique 
Central  de  Montsouris. 


II 


II 


Osservatorio  del  CoUegio 
Bomano. 


II 


II 


Goyemment  Observatory 


II 


II 


Education  Office.- 

Observatoire  de  rXJniver- 
sit6 

PatentOffioe    

II  ••••••••.• 


K.  E.  Centralanstalt  fiir 
Meteorologie  und  Erd- 
magnetismus. 

Oesterreichische  (Jesell- 
shaft  fiir  Meteorologie. 

Smithsonian  Institution 


U.S.  Geological  Survey  of 
the  Territories. 


II 


II 


War  Department 


On  the  Geometrical  Isomorphism  of  Crys- 
tals, and  the  Deviation  of  all  other  Forms 
from  those  of  the  Cubical  System.  By 
the  Bev.  Walter  Mitchell,  M.A. 

Report,  1871. 

Proceedings,  January  13th  to  March  l(Hh. 

Eighteenth  Half-yearly  Beport;  Christ- 
mas 1878. 
By  Bev.  T.  A.  Preston,  M.A.,  Presi* 
dent. 
Sulle    Yariazioni   non    Periodiche  della 
Pressione  Atmosferica.     Memoria  del 
Prof.  Domenico  Bagona. 
Besnlts  of  a  Series  of  Moteorologioal  Ob- 
servations made  under  instructions  from 
the  Regents  of-  the  University  at  sundry 
Stations. in  the   State  of    New  York. 
Second  Series.     Prepared  by  Franklin 
B.  Hough. 
By  the  Begentfi  of  the  University. 
Bulletin  International. 

By  M.  U.  J.  Le  Verrier,  Director. 
Bulletin    Mensuel,    December    1873    to 

February  1874. 
Annuaire  M6t6orologique  et  Agricole  pour 
ran  1874. 
By  M.  Mari6  Davy,  Director. 
Bulletino  Meteorologico,  December  1878, 

January  1874. 
Prolegomeni  alio  studio  delle  burrasche 
del  Clima  di  Roma,  per  Giuseppe  Lais, 
D.O. 
By  Padre  Secchi,  Director. 
Meteorological  Observations,  July  to  Sep- 
tember 1873.    • 
Results    of    Meteorological    Observations 
made  in  New  South  Wales  during  1872. 
By  H.  C.  RusseU,  B.A.,  Government 
Astronomer. 
Journal  of  Education,  December  1878  to 
January  1874. 

By  Rev.  E.  Ryerson,  D.D. 
Bulletin  M6t6orologique  Mensuel,  Vol.  v. 
Nos.  10-12. 
By  M.  H.  H.  Hildebrandsson,  Director. 
Patents  and  Patentees,  Vol.  vi.,  1871. 
Statistical  Tables  relating  to  the  Colony 
of  Victoria. 
By  W.  H.  Archer,  Registrar-General. 
Beobachtungen,  December,  1878,  to  Feb- 
ruary, 1874. 
By  Dr.  C.  Jelinek,  Director. 
Zeitsdbrift.    Band  ix.    Nos.  1-6. 

Annual  Report  of  the  Board  of  Regents, 
1871. 
By  Prof.  J.  Henry,  Secretary. 
Lists  of  Elevations  in  that  portion  of  the 
United  States  west  of  the  Mississippi 
River. 
Meteorological   Observations  during  the 
year  1872  in  Utah,  Idaho  and  Montana. 
Report  of  the  Chief  Signal  Officer  for  the 
year  1872. 
By  Brigadier-General    A.  J.    Myer, 
Chief  Signal  Officer. 
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Presented  by  Individuals. 


Birt,  W.  B.|  F.B.A.S*  •••• 

Colvin,  V 

Corbett,  Lieni-Ool.  A.  F.. . 

CroBsley,  L.  J 

Delaney,  John   

Denning.  W.  P.,  F.R.M.S. 
EUer.Bey.  I 

Forbes,  Arthnr 

Higgs,  Bey.  W.,  LL.D.     . . 

Hoskins,  Dr.  S.  £.,  F.B.S. 

Merrifield,    J.    LL.D., 
F.B.A.S. 

Newton,  J.  W 

Poey,  Andr6   

»»        »»        

Power,  Dr.,  B.  E 

Prince,  C.  L.,  F.BJLS 

Sawyer,  F.  E 

II      »i        •• •.... 

Soott,  William  

Silver,  S.  W 

Swainson,  Bev.  C,  MJ^. 

Symons,  G.  J •  • .  • 

,,        „        •.....•••• 

»»        fi        


Tarbotton,  M.  0.,  F.G.S. 


II 


II 


Presented  by  the  Editors 
Presented  l^  the  Editors 
Presented  by  the  Editors 
Turtle,L 


II 


Vivian,  E. 


The  Sailor's  Guide ;  or  short  and  easy  Bnles  for  Y 

in  revolving  Storms.     By  W.  B.  Birt. 
Beport  of   a  Topographical  Snrvey  of  the  Adiro: 

Wilderness  of  New  York.    By  Yerplanok  Colvin. 
The  Climate  and  Besoorcee  of  Upper  India,  and  si 

tions  for  their  improvement.    By  A.  F.  Corbett,  ] 

Col. 
Notice  of  the  Gale  of  December  16th,  1878. 
Meteorological  Observations  at   St.    John's,  Newi 

land,  December  1873.  (MS.) 
Bainfall  in  1873  at  Bristol. 
Comparative  Yearly  Summary  of  the  Weather  at  Fa] 

worth,  1867  to  1873.  (MS.) 
Meteorological  Summary,  Culloden,  Inverness,  Deoc 

1873  to  February  1874.    (MS.) 
The  Telegraphic  Journal  and  Electrical  Beview,  No 

27. 
Meteorological  Observations  taken  at  Guernsey,  Jai 

to  December  1878 ;  January  and  February  1874. 
A  Tabular  Form  of  Analysis,  to  aid  in  tracing  the  poi 

influence  of  past  and  present  upon  future  st^ites  c 

weather.    By  Dr.  S.  E.  Hoskins,  F.B.S. 
Meteorological  Summary  for  the  year  1878  at  Plymc 

Weather  Tables  for  January  to  March  1874. 
Bapports  entre  les  taches  solaires,  les  orages  &  Paric 

Fecamp,  les  temp6tes  et  les  coups  de  vent  dans  VA 

tique  nord. 
Bapports  entre  les  taches  solaires,  les  tremblemen 

terre  aux  Antilles  et  au  Mexique  et  les  6ruptionfi 

caniqnes  sur  tout  le  globe. 
Meteorological  Observations  at  Dartmoor,  December 

to  February  1874.     (MS.) 
The  Summary  of  a  Meteorological  Journal  kept  a 

Observatory,  Crowborough  Beacon,  1873, 
Meteorology  of  Brighton,  1873. 
Summary  of  Meteorological  Observations  for  1878, 

Buckingham  Place,  Brighton. 
Summary  of  Meteorological  Observations  made  at 

laston,  January  and  February. 
*•  The  Colonies,"  Nos.  161-156. 
A  Handbook  of  Weather  Folk- Lore.    By  Bev.  C.  B^ 

son,  M.A. 
Symons's  Monthly  Meteorological  Magazine,  Janoa] 

March. 
Quarterly  Betum  of  Births,  Deaths  and  Marriages  x 

tered  in  Scotland,  .];)ecember  3l8t,  1873. 
An  attempt  to  develop  the  Law  of  Storms  by  mea 

facts,  arranged  according  to  place  and  time,  and  h 

to  point  out  a  cause  for  the  variable  winds,  wit! 

view  to  practical  use  in  navigation.    By  Litut.-Col 

Beid.  (2nd  edition.) 
Meteorological  Observations  at  Nottingham,    Novei 

1867  to  December  1870 ;  January  to  December  187 
Begister  of  Bainfall  at  Nottingham,  November  18i[ 

December  1870 ;  January  to  December  1873. 

*  Food  Journal,'  No.  48. 
'  Long  Ago,'  No.  14. 

♦  Nature.'  Nos.  218-230. 

The  Weather  at  Aghalee  during  the  months  of  Deoei 

1873,  February  1874. 
Abstract  of   Meteorological  Observations    for    the 

1873,  taken  at  Aghalee. 
The  Climate  of  Torquay  and  South  Devon,  from  Met 

logical  Observations  taken    at    Woodfiold,     Tore 

By  E.  Vivian. 


800TT  —  BSLATION  BSTWESN  THB  VELOCITT  OF  WIND  AND  ITS  FORCE.      Ill 

p.  175),  am  conyinced  that  we  do  not  feel  the  full  violence  of  tropical 
ejclones  in  these  islands ;  we  never  dream  of  building  storm  rooms  as  a 
rafiige  when  the  rest  of  the  house  has  vanished  into  thin  air.  Such  a  pre- 
caution is,  or  formerly  was,  sometimes  taken  in  the  West  Indies. 

^0  return  to  our  subject  of  the  relation  of  velocity  to  pressure  or  force, 
dtlier  measured  or  estimated,  the  most  complete  table  I  have  been  able  to 
find  hitherto  is  that  given  in  Spon's  Dictionary  of  Engineering,  as  an  extract 
firoxn  the  Edinburgh  Encyclopaedia  ;  and  there  could  not  be  a  better  example 
of  the  hopeless  state  of  confusion  into  which  the  subject  has  been  brought. 
I  extract  a  few  instances  of  pressures,  velocities,  and  descriptions,  with  their 
rospective  authorities. 

PreBsnre.  .  J^^'^^*/;^^,  Description.  Authority. 

1d8.  per  square  foot.       Miles  per  nonr.  ^  ^ 

9-963  49-69  Great  storm  Denham 

21*435  74-69  Great  storm  La  Cmidamina 

46-875  107*80    Most  violent  hurricane       Lind 

49-200  110-48     Hurricane    that    tears 

up  trees  and  throws 
down  buildings  Borne 

68«460  120-87  Observed  by  Rochon 

It  is  not  said  what  the  effect  of  the  wind  obser\'ed  by  Rochon  was  ;  if  it 

^d  more  than  throw  down  buildings,  it  must  have  been  hard  to  register  its 

foi-ce! 

In  the  Weather  Book,  Admiral  FitzRoy  gives  a  table  contained  in  a  letter 

from  Mr.  Gbdsher  (dated  in  1858),  in  which  the  several  degrees  of  the 

**  land*'  scale  (0-6)  and  their  subdivisions  are  represented  by  pressures  per 

^9.^iAre  foot  varying  from  1  oz.  up  to  36  lbs.     This,  however,  only  shows 

tti^t  the  land  scale,  as  understood  at  the  time  the  letter  was  written,  was 

^Sufficient  to  represent  the  extreme  forces  of   wind  which  may  possibly 

^^ccnr ;  for,  not  to  speak  of  the  record  at  Bidston  above  referred  to,  we  find 

^^bat  pressures  up  to  40  lbs.  have,  not  very  unfrequently,  been  registered 

(^•flr.  42  lbs  at  Glasgow,   January  24th,  1868).      These,  therefore,  would 

^^rrespond  to  forces  above  the  highest  figure  of  the  scale.     This  leads  us  at 

^>^ce  to  the  same  absurdity  as  I  have  seen  exemplified  in  certain  old  official 

^^^ters,  in  which  the  scale  (nominally  Beaufort's)  has  been  extended  up  to 

^«  figure  14,  and  therefore  proceeds  two  grades  beyond  the  force  which  can 

^^<Ty  off  all  but  the  storm  room  of  a  house ! ! 

The  velocity  corresponding  to  this  maximum  force  of  12  in  Beaufort's 

^Cale  is  given  as  84*8  miles  an  hour;  but  we  have  recorded  over  80  miles  in 

^n  hour  on  more  than  one  occasion,  which  probably  corresponded  to  much 

l^i^er  velocities  for  part  of  the  time,  as  the  wind  during  storms  is  always 

SOBty.    We  should  also  remark  that  neither  the  steamboat  shed  at  Holyhead 

CNorember  23rd,  1872),  nor  Sandwick  Manse,  (February  27th,  1869,)  were 

l>lo^  away,  and  so  1  am  confident  that  85  miles  an  hour  does  not  correspond 

to  ihe  velocity  of  the  wind  in  a*  tropical  cyclone,  and  doem  it  probuble  that 

Bi^H.  James  is  not  far  from  the  mark  when  he  gives  100  miles  an  hour  as 

the  highest  figure  of  his  scale. 
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The  origin  of  the  Beaufort  scale  is  well  known.     It  was  derised  by  th< 
late  Sir  F.  'Beaufort  for  use  on  board  H.M.S.  *  Woolwich/  when  under 
command  in  1805. 

As  a  really  scientific  scale  it  is  afiectcd  by  one  capital  defect,  viz.  that 
standard  of  comparison  does  not  remain  the  same  for  all  the  grades.     In 
the  lower  figures  up  to  4  (inclusive)  the  speed  of  the  ship  is  the  test  of 
force,  in  the  higher  figures  it  is  the  amount  of  sail  which  tlie  ship  can  carry 
when  *'  dose-hauled/'  which  forms  the  basis  of    the  classification.     ThiiK.. 
change  of  standard  produces  some  inconvenience,  as  will  be  seen  from  th^^ 
following  remarks,  taken  from  the  Explanation  to   our  Monthly  Charts  c 
Square  8,  which  is  now  in  the  press. 

''  Force  4  denotes  a  wind  which  will  carry  a  well-conditioned  ship-of-i 
''  of  the  late  Admiral  Beaufort's  time  5-6  knots  an  hour  when  *'  close  hauled' 
'*  in  smooth  water,  whilst  5  denotes  a  wind  to  which  the  same  ship  und< 
*'  similar  circumstances  could  just  carry  royals.     Now  it  is  well  known 
''  such  a  ship,  just  carrying  royals,  in  a  smooth  sea,  might  be  going  9  or  1 
"  knots  an  hour,  Le,  nearly  double  the  speed  represented  by  4." 

These  observations  show  us  that,  strictly  speaking,  Beaufort's  scale  d( 
not  progress  by  equal  grades.      Nevertheless  we  find  that  this   scale 
practically  employed  by  our  telegraphic  reporters  as  a  sort  of  rough  an 
ready  subdivision  of  the  several  degrees  of  wind-force  according  to  a  roc 
arithmetical  progression.     These  men  are  hardly  ever  in  the  position 
actuaUy  watching  full-rigged  ships  under  sail,  and  so  must  only  guess  as 
they  can. 

In  order  to  test  the  extent  to  which  the  estimates  of  wind  according 
this  scale  made  at  our  reporting  stations  accord  with  the  velocities  re( 
on  the  anemograms,  if  any  exist  at  the  station,  we  commenced  by  obtaining 
from  the  Lightkeepcr  at  Holyhoad  Pier  Lightliouse  estimates  of  wind-fore^' 
at  certain  hours,  and  comparing  them  with  the  anemograms  recorded  on  th* 
dome  of  the  lighthouse  itself.  The  results,  for  a  period  of  4  months  in  1869- 
70,  gave  values  which  apparently  afibrded  a  fair  basis  of  comparison  for  th9 
middle  forces. 

The  next  attempt  was  at  Great  Yarmouth,  where  the  anemograms  for 
period  of  8  months  were  compared  with  the  observations   entered  in  the  k 
of  the  Lightship  at  St.  Nicholas  Gat- way,  lying  about  1  mile  off  the  coast 
The  Meteorological  Office  is  indebted  to  the  Trinity  House  for  the  loan  of  thiff- 
record. 

It  was  found  that  for  certain  points  of  the  compass  the  results  of  this 

parison  agreed  fairly  well  with  those  obtained  at  Holyhead,  and  according 

the  following  scale  has  been  provisionally  adopted  and  used  in  the 

of  weather  with  storm  signals  in  the  years  1870-1-2  (Parliamentary 

No.  504,  1871 ;  152,  1878). 

Approximate  Telooi^^'i^ 
Force,  Beaufort  Scale.  Miles  per  boor. 

0  Cahn  (> 6 

1  Liffht  air  I  ^'  ^^^^  sufficient  to  give  steer-  \  ^ y^ 

°  (      age  way 
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Joroe,  Beaufort  Scale. 


2 
3 


light  breeze 

Oentle 

^Moderate 


6 
7 

B 


Fresh 
Strong 
Moderate  gale 
Fresh 
Strong 


/  Or  that  in  which   a   well- con-  ^ 
ditioned  man-of-war,  with  aU 
sail  set,  and  clean  full,  would 
go  in  smooth  water  from 


Ai>proximate  "Velocity, 
Miles  per  hour. 

1—2  knots  11—16 

8—4       „     16—20 

6-6       ..     21—26 


tt 


Or  that  to  which  she 
conldjust  carry  in .( 
chase,  full  and  by 


Royals,  &e 26 — 80 

Single-reefed    topsails 

and  topgallant  sails  81 — 86 
Double-reefed  topsails, 

jib,  &c 87 — 44 

Triple-reefed  topsails, 

&c.  46 — 62 

Close  reefed  topsails  & 

courses 63 — 60 


lO    Whole  gale 


li 


J 


Storm 
Hurricane 


'  Or,  that  with  which  she  could  scarcely  bear 
close-reefed  main-topsail  and  reefed  fore- 
sail 

Or,  that  which  would  reduce  her  to  storm-' 
BwayBftiiH  •••      •••      •••     •••      •••      ***J 


61—69 


{ 


70—80 


Or,  that  which  no  canvas  could  withstand  80  &  upwards. 


Xately  my  attention  has  been  drawn  by  Mr.  R.  Strachan  to  Schott's  dis- 

^^sion  of  Sir  F.  Leopold  M'Clintock's  observations  in  the  *  Fox'  (Smithso- 

■^  *^~  Contributions,  No.  146).  At  page  89  we  find  a  table  of  pressure  and 

ocity  of  wind  for  a  scale  of  10  degrees  of  force,  and  Mr.  Schott  says  :— 

"  The  relation  of  the  tabular  numbers  of  pressure   and  velocity  is  in 

accordance  with  Smeaton's  table,  and  also  agrees  with  that  following  from 

^r.  Bemouilli's  formula.     By  simple  proportion,  or  by  means  of  a  diagram, 

we  obtain  the  following  velocity  numbers  corresponding  to  Beaufort*s  scale, 

or  to  a  graduation  from  0-12." 


Force.         Velocity. 


0 

0 

1 

1 

2 

4 

8 

10 

Force.        Velocity. 


Force.        Velocity. 


4 

17 

6 

24 

6 

82 

7 

40 

8 

48 

9 

66 

10 

67 

11 

82 

12 

100 

These  figures  agree  so  very  closely  with  those  at  which  we,  in  the  Meteoro- 
^^9cal  Office,  have  arrived  from  independent  observations,  that  I  feel 
^^jBelf  justified  in  proposing  our  scale  for  general  adoption  in  all  cases 
^liere  it  is  required  to  employ  anemometrical  data  for  checking  reports  of 
^^d  in  ships'  logs,  &c. 

Iix  consideration  of  the  fact  that,  both  at  Leipzig  and  Vienna,  it  was  re- 
^^Ived  that  the  equivalent  velocities  in  metres  per  second,  I  have  subjoined 
*^©  numbers,  (to  the  nearest  half  metre,)  referred  to  the  latter  units  : — 


Beaafort 
Bcale. 

Velocity 
EDgUsh  miles] 

0 

8 

1 

8 

2 

18 

8 

18 

4 

28 

5 

28 

6 

84 

7 

40 

8 

48 

9 

56 

10 

65 

11 

75 

12 

90 
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Velocity. 
-  hour.       Metres  per  second. 

1-6 
8-6 
6 

8 
10 
12-6 
15 
18 
21-6 
25 
29 
83-5 
40 

The  velocity  in  metres  per  second  is,  roughly  speaking,  one  half  of  tha 
English  miles  per  hour.     The  actual  factor  for  multiphcation  is  0*447. 

I  am  of  opinion  that  this  scale  may  be  assumed  to  be  exact  enough 

practical  purposes,  and  there  are  most  serious  difficulties  in  the  way  of  ii 

tuting  a  comparison  thoroughly  satisfactory  from  a  scientific  point  of  vie 

Firstly f  as  already  explained,  a  clipper  ship,  which  may  be  considered 

correspond  to  Beaufort's  frigate,  can  hardly  be  said  ever  to  come  fairly  w 

the  notice  of  our  observers,  and  if  she  did  she  would  probably  have  short< 

sail  when  near  enough  to  port  to  be  observed  ;  furthermore,  the  constant 

of  double  topsails  does  away  in  some  measure  with  the  test  as  to  reefing 

Secondly,  the  estimated  force  is  usually  made  from  an  observation  se) 

lasting  more  than  2  minutes,  while  the  corresponding  anemometrical  vel 

is  the  number  of  miles  of  wind  which  passed  the  instrument  from  80  mil 

before  to  80  minutes  after  the  time  of  estimation,  so  that  it  must  necess 

result  that,  from  the  gusts  and  lulls  which  so  constantly  occur  in  the  ^ 

'  many  of  the  separate  observations  will  have  attached  to  them  more, 

many  less,  than   the   true  hourly  velocity  (whatever  that  may  be)  v 

corresponds  to  them. 

In  very  light  airs  and  calms,  as  well  as  in  extremely  violent  winds, 
difficulty  is  found  in  making  a  good  estimation.  It  is  also  very  rareb 
case  that  a  correctly  made  and  well-kept  anemometer  registers  no  wind  f 
hour  continuously,  though  perhaps  for  several  minutes  together  the  cupf 
be  quite  stationary,  and  during  this  time  the  estimation  may  be  i 
There  is  also  another  consideration  to  be  borne  in  mind  with  respe 
light  variable  airs.  No  matter  how  variable  they  are  in  direction,  they 
duce  but  one  result  on  the  velocity  trace  of  an  anemometer,  viz.  a  c< 
amount  of  air  registered  as  having  passed  the  instrument.  It  thus  con 
pass  that  what  was  (in  considering  the  motion  of  the  air  currents) 
intents  a  calm,  might  cause  a  registry  of  some  few  miles  of  wind  b; 
anemometer,  but  from  different  directions. 

Thirdly,  the  anemometers  have  never  been  really  tested  against  each  < 
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tiiat  we  know  not  whether  their  indications  are  or  are  not  comparable  with 
^gSLcli  other. 

^ourthfy,  the  conditions  of  ezposnre  of  the  anemographs  exert  an  OTcr- 
•^irlxclming  inflnence  on  their  action,  so  that  one  is  led  almost  to  donbt  the 
possibility  of  oar  being  able,  to  any  useful  purpose,  to  compare  the  data  from 
any  one  of  these  instruments  with  those  from  another. 

^Ihis  latter  flEust  will  be  self-evident  if  we  take  the  actual  figures  of  the  two 
coxnparisons  above  referred  to,  viz.  for  Holyhead  and  Great  Yarmouth,  which 
li£kve  been  made  by  one  of  our  Fellows,  Mr.  F.  Gaster,  to  whom  I  have  been 
iodebted  for  much  assistance  on  the  subject  now  under  consideration. 

for  Holyhead  the  table  is  short,  and  it  will  be  seen  that  the  figures  which 
la&j  be  held  to  possess  value  only  extend  from  forces  1-7. 


HOLYHEAD. 

Force  by 

No.  of 

Corresponding  average 

Differences. 

Beaufort  Scale. 

Comparisons. 

Velocity. 

0  (eahn) 

14 

49 

• 

57 

X 

48 

106 

,    - 

47 

1 

55 

15-3  J 

1    • 

40 

61 

«9"3{ 

•                        • 

4-8 

48 

141^ 

,    - 

5*5 

65 

29-6 

, 

«            • 

6-4 

66 

360* 

•                        • 

7*5 

55 

43*5' 

• 

8-3 

10 

518^ 

m                               m 

4-6 

8 

56-4' 

m                               • 

5-6 

lO 

3 

6i'o 

\l     ) 

No  observations. 

At  this  station  the  instrument  is  erected  on  a  pier  at  a  distance  of  about 

.5^0  yards  from  the  nearest  house.     The  pier  is  at  the  entrance  of  the  Old 

^^*^boar,  and  is,  therefore,  on  the  channel  which  divides  the  island  of  Holy- 

^<4  from  that  of  Anglesea.     The  Eead  is  distant  about  three  miles  in  a  SW 

^^^^tion,  and  it  certainly  presents  a  considerable  mass  of  high  land  to  any 

^^d  from  that  quarter,  but  I  am  disposed  to  think  that  its  effect  on  the 

^locity  regLstered  by  the  instrument  is  not  great. 

On  the  eastern  side  the  land  at  the  distance  of  about  half-a-mile  rises 

^^^^dually  to  the  height  of  about  200  feet.     To  the  northward  there  is  the 

5^y,  and  to  the  SE  the  lowland  and  the  channel  above  referred  to.     The 

^^4  of  Anglesea  is  flat,  on  the  whole.    Thus  we  see  that  there  are  no  local 

^^^ditions  which  materially  affect  the  wind  as  regards  the  various  points  of 
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the  compass,  and  that,  on  the  whole,  Holyhead  may  be  taken  as  i 
close  approach  to  the  conditions  of  a  real  sea  exposure.  It  is  well  ki 
be  the  windiest  station  that  we  have  ;  and  this  I  attribnte  to  its  positi 
prominent  headland  at  the  entrance  of  the  Irish  Sea,  while  the  high 
the  hills  of  Wales  forces  the  air  to  blow  along  the  sorface  of  Bt.  Q 
Channel. 

We  did  not,  however,  rest  satisfied  with  the  assumption  that  the  f 
the  wind  at  Holyhead  was  uniform  from  all  points  of  the  compass,  bn1 
the  observations  carefully  by  means  of  the  reports  from  the  observing 
at  the  South  Stack  Lighthouse,  for  a  copy  of  which  we  were  indebtec 
Mersey  Dock  Board.  The  result  showed  that  no  local  influence  of  si 
was  traceable. 

Let  us  now  see  what  results  we  obtain  from  Yarmouth,  where  at  fin 
we  should  imagine  that  the  exposure  would  be  equally  good  all  round  tl 
pass,  as  the  land  to  the  westward  is  about  as  level  as  the  sea  to  the  oa 
I  have  already  prepared  you  for  the  statement  that  such  a  suppositio] 
justified  by  the  facts  of  the  case,  by  my  remark  that  our  estimal 
Beaufort  Scale  was  taken  for  certain  points  of  the  compass  for  wh 
velocities  agreed  with  those  for  Holyhead.  The  mean  velocities  for  al 
were  below  those  for  Holyhead,  as  the  following  Table  will  show : — 

YARMOUTH. 


Force, 

No.  of 

Average 

Observations. 

Velocity. 

o  Ccalm) 

3 

17 

X 

21 

41 

a 

27 

8-2 

3 

•        77 

xo-4 

4    • 

X62 

136 

5 

132 

168 

6 

90 

237 

7 

6x 

28*2 

8 

20 

3»'8 

9 

6 

288 

10 

6 

33'o 

XI  and  X2 

None. 

When,  however,  we  take  the  observations  from  the  separate  pointt 
compass,  we  fimd  the  astonishing  result  that  the  velocities  for  the 
points  are  about  one-half  those  for  the  eastern.     (See  Table  I.) 

The  grounds  of  this  discrepancy  are  to  be  found  in  the  situation 
instrument.  The  town  of  Yarmouth  lies  in  a  N  and  S  direction  in  tw 
the  main  town  and  the  beach;  the  level  of  the  latter  being  slighti 
than  that  of  the  former.  The  anemograph  is  on  the  top  of  the 
Home,  one  of  the  highest  houses  on  the  beach,  and  the  cups  ari 
10  feet  above  the  ridge  of  the  roof,  which  is  slighlly  below  the  leve 
roofs  of  the  old  town. 
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There  are  no  houses  to  the  eastward  ;  while  to  the  westward,  at  a  die 
of  not  quite  half-a-mile,  there  is  the  old  town,  connected  by  a  few  street 
the  beach.  To  the  NW,  where  the  greatest  retardation  of  velocity  i 
served,  there  is,  for  some  Httle  distance,  a  space  nearly  completely  ope 

It  appears  to  me  that  the  reason  of  the  great  defect  in  the  velocit] 
west  winds  is  caused  by  the  fact  that  the  wind,  disturbed  by  the  irr< 
surface  of  the  old  town,  comes  against  the  houses  on  the  beach,  a 
thrown  up  by  them  and  caused  to  pass  over  the  roofs,  so  that  the  ai 
meter  is  more  or  less  in  an  eddy,  and  does  not  feel  the  fiill  force  ( 
current.  With  easterly  winds  the  effect  is  less,  as  they  come  to  th€ 
right  off  the  sea. 

Latterly,  having  been  struck  by  the  deficiency  of  the  velocity  of  wii 
corded  at  Falmouth  during  several  gales,  I  have  instituted  a  compi 
between  the  anemograph  velocities  from  that  Observatory  and  the  i 
reported  at  the  Eddystone,  situated  at  a  distance  of  50  miles  to  the  eas 
of  Falmouth,  and  have  again  had  to  thank  the  Trinity  House  for  the  lo 
the  Lightkeeper*s  log.  The  results  of  the  comparison  for  four  yeai 
as  follows : — 

FALMOUTH  AND  EDDYSTONE. 


Ti'nmA 

No.  of 

Average 

A  «M  W. 

ObserTations. 
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These  figures  prove  that  the  velocities  at  Falmouth  are,  speaking  gene 
at  least  20  per  cent,  below  those  at  Holyhead  for  the  respective  gnu 
the  scale  ;  but  the  difference  is  not  uniform. 

The  next  step  was  to  examine  into  the  effects  of  the  varying  directi 
the  wind  on  the  result,  and  Table  U.  was  thus  obtained. 

These  figures  show  that  there  is  no  great  difference  between  the  vek 
registered  from  the  various  points  of  the  compass,  and  accordingly  the  r* 
for  Falmouth  present  a  strong  contrast  to  those  for  Yarmouth ;  but  it 
not  be  forgotten  that  the  materials  available  for  forming  the  opinion  i 
case  of  Falmouth  were  much  more  copious  than  in  the  former  case. 

This  result  has  surprised  me  very  much,  for  the  position  of  the  instru 
at  Fahnouth  is  a  very  exceptional  one.    The  anemograph  is  erected  0 
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top  of  a  tower  specially  built  for  it.  The  tower  is  on  the  brow  of  the  hill  c 
which  the  town  is  built.  The  ground  slopes  steeply  to  the  harbour  on  tl 
eastern  side,  and  more  gently  to  the  sea  on  the  southern ;  while  to  the  wee 
ward  and  northward,  the  land  is  nearly  on  a  level  with  the  base  of  the  towc 
The  height  of  the  tower  is  apparently  sufficient  to  raise  the  cups  aboYe  tl 
disturbing  influences  of  the  adjoining  houses,  to  which  action  I  have  a 
tributod  the  anomalous  results  for  Yarmouth ;  but  still  the  taci  remaii 
that  less  wind  is  apparently  felt  at  Falmouth  than  at  Holyhead,  and  Ht 
circumstance  I  decidedly  attribute  to  the  more  insular  position  of  the  lati 
station. 

The  above  figures  are  far  from  being  conclusive ;  but  I  have  deemed 
advisable  to  lay  them  before  the  Society,  as  they  may  have  the  effect 
calling  the  attention  of  meteorologists  to  the  extreme  caution  which  must  1 
used  in  drawing  conclusions  from  anemometrical  data.  Years  ago,  Admii 
Fitzlloy  pointed  out  the  great  effect  in  retarding  air  motion  which  was  pi 
duced  by  the  passage  of  the  air  from  a  coast  station  to  one  inland,  and  j 
it  has  been  considered  enough  to  prescribe  that  the  anemometer  should 
erected  at  a  sufficient  height  above  the  ground,  or  that  **  much  care'*  shoi] 
be  used  '*  in  selecting  positions  for  anemometers." 

It  appears  to  me  that,  in  tlie  present  state  of  our  knowledge,  although  ' 
may  attempt,  as  Mr.  Balfour  Stewart  suggested  at  the  British  Associati 
Meeting  at  Exeter,  to  establish  a  relation  between  the  imports  and  expo: 
of  air  of  a  certain  constitution  into  and  out  of  the  country,  we  are  as  i 
without  the  means  of  gauging  these  imports  and  exports  with  much  preiei 
to  accuracy,  and  much  smuggling  must  infallibly  take  place.  No  one  c 
say  that  the  relation  between  the  anemographic  indications  at  Yarmoi 
and  Holyhead  has  been  established  with  the  requisite  accuracy. 

Professor  Dove,  in  his  Elimatologische  Beitriige  U.,  has  taken  1 
anemometrical  results  for  Liverpool,  Oxford,  and  Kew,  as  a  fair  represen 
tion  of  the  motion  of  the  atmosphere  over  the  United  Kingdom.  The  fa 
I  have  now  submitted  tend  to  show  how  utterly  unsafe  such  a  generalisati 
must  be.  The  results  from  Valencia,  Holyhead,  and  Sandwick,  would  gi 
entirely  different  figures  from  those  obtained  from  inland  observatories  li 
Oxford  and  Kew. 


DISCUSSION. 

Mr.  Strachan  said  that  after  reading  the  account  of  the  experiments  on  fon 
and  velocity  of  winds  in  the  Quarterly  Weather  Report  for  1870,  he  compar 
the  values  tor  Beaufort^s  scale,  in  miles  per  hour,  given  1)y  various  meteorologis 
Sir  W.  S.  Harris,  Sir  H.  James,  Schott,  Neumayer,  Lau;iliton,  and  from  these,  1 
gether  with  the  results  of  experiments  published  by  Mr.  Scott  and  Mr.  Sto 
drew  up  for  his  own  use  a  table  of  equivalents,  which  he  was  glad  to  find  did  n 
differ  materially  from  that  now  proposed  by  Mr.  Scott  When  discussing  for  ti 
Smithsonian  Institution  the  Arctic  observations  made  on  board  the  *  Fox,'  coi 
manded  by  Sir  L.  M^Clintock,  Schott  deemed  it  necessary  to  convert  the  ^rad 
of  wind  force  into  miles  per  hour,  in  order  to  compute  certain  resultants  which 
wished  to  obtain.  He  states  that  the  equivalents  which  he  used  were  deduc 
from  a  formula  by  Bernouilli.  It  is  satisfactory  to  hear  that  the  equivalents  d 
termined  experimentally  agrae  closely  with  those  deduced  from  theory. 


f 
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Undonbtedlj,  it  is  not  theoretically  correct  to  average  the  Beaufort  erades  of 
force ;  but  practically  it  may  be  done  without  material  error,  especially  if  the  ob- 
Berrations  are  rather  numerous.  He  had,  in  course  of  some  work  under  Mr. 
Scott^B  direction,  followed  Schott*s  plan  of  converting  each  grade  into  equivalent 
miles  per  hour,  and  thence  deduced  resultants  for  a  number  of  groups  of  wind 
observations.  He  afterwards  calculated  the  resultants  directly  from  tne  grades, 
eonsiderine  of  equal  unit  values,  or  to  have  a  common  difference.  He  was  sur- 
prised to  find  that  the  difference  between  the  two  results  was  in  no  instance  of 
any  importance.  Although  formerly  of  a  different  opinion,  he  now  thought  that 
for  all  practical  purposes  meteorologists  did  right  in  averaging  the  grades  of 
wind  force.  To  treat  them  otherwise  was  straining  after  theoretical  accuracy 
which  was  hardly  attainable ;  for,  after  all,  the  scale  was  only  a  rough  and  ready 
one.  However,  its  value  was  evident  from  the  general  use  made  of  it.  Beaufort, 
probably,  merely  aimed  at  reducing  to  a  simple  and  concise  system  the  mode  of 
Mtimatmg  the  wind  force  in  practice  in  his  day.  His  designations  of  the  winds 
•8  *gentle,*  *fresh,*  *  strong,  &c.,  are  the  terms  used  in  writing  up  ordinary  sea 
logs  even  to  this  day.  Those  who  have  had  experience  in  examining  logs  of  the 
present  day,  and  those  as  far  back,  say,  as  the  time  of  Nelson,  must  have  noticed 
the  consistency  with  which  these  words  have  been  used  by  the  generality  of 
seamen  for  the  last  eighty  years  at  least.  Beaufort's  wind  scale,  in  common  with 
J^a  weather  notation,  tended  to  do  away  with  a  large  amount  of  writing,  super- 
ceding tedious  verbosity  by  perspicuity  and  brevity.  In  fact,  he  introduced  a 
port  of  shorthand,  easily  acquired  and  exceedingly  useful  to  seamen,  savin«;  time 
*n  writing  and  reading,  and  favouring  conciseness  where  a  tendency  to  prolixity 
prevails.  Indeed,  the  merits  of  Beaufort's  system  are  not  even  yet  sufficiently 
'inderstood  and  practised  by  merchant  seamen.  In  the  Navy  no  other  is 
^Icrated. 

Captain  Toynbee  thought  that  it  was  right  to  append  certain  names,  such  as 
**  light  breeze,"  "  strong  breeze,"  "  moderate  gale,  *'  whole  gale,"  Ac,  to  the 
^S^res  of  Beaufort's  scale,  because  observers  on  shore,  and  even  keepers  of  light- 
*^OTi8es  and  light- ships,  must  be  very  much  guided  by  them,  as  they  seldom  or 
"^^ver  saw  ships  under  the  amount  of  sail  which  the  force  of  wind  would  permit 
^licm  to  carry,  for  they  were  generally  under  easy  sail  when  near  the  land. 

He  also  thought  that  a  simple  instrument  which  would  record  the  number  of 
^I^Tolutions  made  in  a  certain  time,  would  be  a  useful  appendage  to  land  stations, 
*^3i^  helping  the  observer  to  report  more  accurately  the  force  of  the  wind.  It 
***ight  be  raised  on  a  pole  several  feet  from  the  surface  of  the  ground  or  top  of  a 
^tlilding,  the  pole  being  light  enough  to  be  raised  and  lowered  by  hana.  Of 
^ourse  its  records  would  be,  to  a  certain  extent,  influenced  by  the  friction  of  the 
^ir  against  the  earth's  surface,  and  the  various  objects  upon  it ;  still  it  is  a  ques- 
tion whether  (taken  together  with  the  motion  of  lower  clouds,  and  the  action  of 
^^e  wind  on  the  tops  of  trees,  smoke,  &c.)  it  would  not  give  a  more  correct  result, 
^  Specially  as  to  the  relative  forces  of  winds  at  different  stations,  than  that  attained 
"^•"ithout  it. 

Dr.  Tripe  said  it  was  evident  that  anemometers  should  be  tested  against  each 
^^^her,but  great  care  would  have  to  be  used  in  making  the  comparisons.  Thus,  in 
Confirmation  of  the  remark  by  Mr.  Scott,  that  the  shed  at  Holyhead  was  not  dis- 
^Mrbed  during  the  gale,  he  would  mention  that  a  hurricane  in  passing  through  a 
"  ^rest  sometimes  knocks  down  the  trees  and  cuts  a  clean  path  through  it  of  one 
'more  hundred  feet  wide,  leaving  the  other  trees  standing  quite  uninjured. 
The  President  remarked  that  he  had  seen,  with  some  interest,  the  care  that  is 
an  to  test,  and  render  exact,  the  performance  of  the  excellent  small  anemo- 
*neter  known  under  the  somewhatodd  name  of  Casella's  Air  Meter.  Each  instni- 
'Aent  is  mounted  on  the  outer  extremity  of  a  long  radial  arm,  which  is  carried 
''^and  by  machinery  in  still  air,  and  stopped  automatically  after  a  given  number 
^  revolntions  at  the  same  instant  that  the  wheels  of  the  meter  are  clamped. 
^^hanical  adjustments  and  compensations  are  applied  to  render  the  indications 
^^^t;  and  the  performance  of  the  instrument,  after  the  application  of  this  test 
^'^d  correction,  is  certainly  marvellous  for  its  uniformity  and  sustained  perform- 

o^Mr.  Laughton  said  that  the  middle  numbers  on  the  scale  proposed  by  Mr. 
^ott  were  quite  in  accordance  with  his  own  ideas  ;  but  that  he  differed  as  to  the 
^^Uk^ben  near  the  extremes.    He  thought  it  doubtful  whether  a  wind  of  5  miles 
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an  hour  conid  be  called  a  calm ;  and  that  if,  in  time  of  calm,  the  anemomet 
registered  5  miles,  this  must  be  owing  to  irregular  puffs  of  short  duration :  ( 
the  other  hand,  that  the  highest  limit  was  iixed  too  low, — that  in  tropical  cjclon 
the  velocity  of  the  wind  frequently  exceeds  90  or  100  miles.  Taking  into  accou 
the  damage  done  in  such  storms,  Mr.  Thom  had  maintained  that  me  velocity 
the  wind  often  exceeded  even  120  miles.  He  would  be  inclined  to  begin  at  2 
miles  for  force  l,and  taking  120  miles  for  force  12,  interpolate  for  the  interrenii 
numbers  in  a  sort  of  irregular  geometric  pro^ssion.  It  was,  perhaps,  wor 
calling  attention  to  an  American  story  which  had  appeared  in  the  pipers  a  f c 
days  since,  of  an  ice  boat  having  sailed  at  the  rate  of  120  miles  an  nour,  in  wh 
was  described  as  a  strong  wind, — not  even  a  gale.  With  every  allowance  f 
exaggeration,  it  would  appear  that  the  number  on  Mr.  Scott^s  scale  was  much  e: 
ceeded :  unless,  indeed,  the  story — which,  so  far  as  he  knew,  was  quite  anaathent 
cated — was  altogether  a  myth. 

Mr.  Lecky  said  that  the  rate  at  which  the  ice  ship  went  was  not  correct! 
stated,  it  was  1  j  mile  in  31  seconds.     He  also  mentioned,  that  some  years  a{ 
he  frequentlv  travelled  on  an  engine  in  Ireland  which  was  gbing  at  the  rate 
60  miles  an  hour,  which  was  equal  to  what  a  sailor  would  term  a  '^whole  gale." 

Mr.  Symons  was  of  opinion  that  objects  on  the  land  throw  the  wind  inl 
waves  and  cause  undulations.  The  height  of  the  anemometer  above  the  grouu 
was  a  very  important  point,  as  is  sliown  by  the  anemometers  at  Strathfield  Tu 
giss,  where  that  placed  on  the  ground  records  but  a  very  small  percentage 
that  indicated  by  an  identical  instrument  placed  on  a  post  25  feet  high.  Wil 
reference  to  Dr.  Tripe's  remark  that  it  is  sometimes  stated  that  during  a  ga 
some  trees  arc  knocked  down  while  others  close  by  are  missed,  he  did  not  kna 
how  to  account  for  it.  There  was  another  point :  anemometers  require  to  be  oili 
so  very  frequently,  and  some  are  quite  coated  with  a  compound  of  oil  and  soc 
He  had  no  doubt,  from  what  he  had  seen,  tliat  one  of  the  many  causes  of  diven 
anemometric  records  was  the  variability  in  the  attention  to  cleanliness  on  tl 
part  of  the  observers  in  charge.  He  believed  anemometers  rarely  had  fair  plaj 
for  though  they  might  be  right  on  the  day  they  were  cleaned  ana  oiled,  their  ii 
dications  became  daily  more  erroneous  until  the  process  was  repeated. 

Mr.  Ga8TER  thought  that  lighthouse  keepers  were  not  entirely  without  excm 
for  putting  down  force  higher  than  12,  as  the  designation  for  force  12  is  merel 
**  that  in  which  a  ship  can  carr}'  no  canvas"  ;  but  it  is  evident  that  such  a  fon 
might  be  very  much  exceeded,  for  instances  are  not  wanting  to  prove  that  shi] 
have  been  unable  to  carry  even  their  lower  masts,  but  have  had  to  cut  the: 
away. 

Mr.  Scott  stated,  with  regard  to  Mr.  Strachan,  that  the  comparisons  of  tl 
Beaufort  scale  with  velocity  to  which  he  referred  had  been  made  for  a  paper  c 
the  meteorological  conditions  of  Kerguelen  Island,  prepared  at  the  request  < 
the  Astronomer  Royal  in  connection  with  the  Transit  or  Venus.  In  answer  1 
Captain  Toynbee,  he  observed,  that  the  Eddystone  was  the  nearest  satisfactoi 
station  he  could  find  to  Falmouth.  He  had  recently  seen  a  small  har 
Kobinson's  anemometer,  devised  for  use  at  sea  on  board  tlie  Austrian  Nav 
which  could  be  thrown  out  of  gear  by  a  trigger  at  any  moment,  and  could  thi 
be  read  and  give  the  velocity  for  a  definite  period.  This  instrument  was  beir 
tested  at  Kew.  The  local  winds  of  great  violence,  to  which  allusion  had  bee 
made,  were  probably  whirlwinds.  As  to  Mr.  Laughton's  remark  that  real  caln 
should  be  noticecJ,  he  would  only  observe,  in  a^ldition  to  what  had  been  said  : 
the  paper,  that  at  Vienna  it  had  been  decided  to  consider  all  winds  of  a  velocil 
of  less  than  half  a  metre  per  second  as  calms.  Half  a  metre  per  second  is  aboi 
one  mile  an  hour,  but  he  (Mr.  Scott)  considered  that  3  miles  an  hour  was  hard) 
appreciable  as  a  breeze.  He  doubted  the  accuracy  of  the  reported  velocity  • 
the  ice  ship.  In  regard  to  Mr.  Lecky 's  observation,  he  had  to  remind  the  Sociel 
that  Dr.  Robinson  had  tried  his  original  anemometer  on  an  engine  running  along 
measured  distance  on  the  Dublin  and  Kingstown  Railway,  and  had  found  that 
was  necessary  to  place  the  cups  on  a  pole  and  carry  them  at  a  distance,  lateraJ] 
or  vertically,  of  11  feet  from  the  engine  in  order  to  register  the  true  velocity  rui 
It  was  interesting  to  hear  Mr.  Symons's  remarks  about  the  ricochet  of  the  wind 
in  some  experiments  at  present  being  carried  on  at  Kew  it  had  been  found  thi 
an  anemometer  placed  about  10  feet  above  the  ground,  sometimes  registered  aboi 
one  half  that  recorded  on  the  dome  of  the  Observatory. 
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In&rther  illustration  of  the  peculiar  action  of  the  wind  in  apparently  picking 
oot  certain  trees  and  leaving  others,  he  thought  that  it  would  be  interesting  to 
itite  the  following  fact,  which  he  had  heard  from  his  friend  Mr.  R.  Mallet,  F.K.S. 
A  chimney,  98  feet  in  height,  was  erected  in  the  Bummer  of  1838  at  the  Vic* 
torii  Foundiy  Works,  Dublin,  to  which  was  attached  a  lightning  conductor,  con- 
nitiiig  of  copper  tubing.    Mr.  Mallet  gives  the  following  account  of  what  took 
^ic$  daring  tne  great  storm  of  January  1839  : — ^^  During  a  large  portion  of  that 
/onnidable  storm,  which  began  about  8  p.m.  and  lasted  throughout  the  whole  of  the 
ntensely  dark  night  until  9  or  10  the  next  morning,  I  quite  expected  the  chimney 
to  UH    When  daylight  dawned,  however,  it  was  still  seen  standing  uninjured ; 
hat  the  lightning  conductor  was  torn  asunder  at  one  of  the  soft  solder  joints,  and 
*  piece  above  that  of  some  8  or  9  feet  long  was  observed  standing  ont  horizon- 
tally, or  nearly  so,  from  the  shaft,  at  a  height  of  about  two-thirds  of  the  whole 
above  the  base.    It  is  by  no  means  certain  that  the  soft  solder  joint  at  which  the 
parting  took  place  was  sound  at  the  time  of  the  gale  of  1839,  or  whether  it  had 
previously  lost  its  hold  by  expansion  or  contraction  of  the  tube,  or  by  previous 
oscillations  of  the  chimney  ;  its  surfaces,  however,  were  found  sufficiently  bright 
to  suggest  the  idea  that  it  had  been  ruptured,  as  well  as  the  piece  of  tube  blown 
oat  horixontally,  in  this  gale.    The  bending  of  the  tube  took  place  a  few  inches 
below  the  first  bronze  staple  above  the  place  of  separation  ;  as  it  stood  out  from 
the  shaft  the  next  morning  it  was  seen  that  the  tube  at  this  place  had  not  only 
been  bent  but  twisted  as  it  rose  from  its  vertical  position ;  and  this  flattening 
luid  twisting  of  the  tube  at  the  bend  was  what  gave  it  sufficient  stiffness  there  to 
continue  standing  out  against  the  weight  of  the  nearly  horizontal  part. 

**  The  storm  began  from  the  westward,  veered  round  to  the  northward,  lulled, 
iuid  then  began  to  blow  from  the  southward,  as  nearly  as  I  can  remember.  As 
the  time  at  which  the  tube  was  thus  wrenched  out  of  its  position  could  not  bto 
luiown  in  the  darkness,  so  it  is  impossible  to  say  with  certainty  (even  were  I 
^luite  certain  whether  the  tube  stood  at  the  north  or  west  side  of  the  shaft)  in 
^"tiat  direction  the  wind  was  blowing  at  tlie  moment  when  the  event  took  place. 
'A.s  well  as  I  can  remember,  however,  the  conductor  was  on  the  north  side  of  the 
^haft,  and  the  piece  bent  away  stood  out  towards  the  east  and  a  little  to  the 
z^orthward,  and  if  so,  the  actuid  blowing  out  horizou tally  must  most  probably 
^^Aire  taken  place  towards  the  latter  end  and  worst  portion  of  the  northern  direc- 
tion of  the  cyclone  ;  it  being  also  probable  that  the  joint  of  the  tube  was  for 
*otne  time  previously  broken,  and  left  hanging  loose  at  its  lower  end  by  having 
^>^en  unsocketed  from  the  part  of  the  tube  below  by  previous  oscillations  of  the 
cliinmey.*' 


XL  On  the  Sensitiveneu  of  Thermometers,    By  G.  J.  Symoms,  F.M.S. 
[Beoeived  February  14th.~Bead  March  18th,  1874.] 

^SK  anthor'8  atteniion  was  drawn  to  this  snbjeci  by  some  remark  smade  at 
^^  Bradford  Meeting  of  the  British  Association,  and  he  was  induced  to 
^tteiupt  to  determine  (1)  the  relative  sensitiveness  of  mercurial  and  spirit 
^eimometers  when  the  bulbs  were  of  similar  size  and  shape ;  (2)  whether  the 
^crease  of  sensitiyeness  with  decrease  of  size  of  bulb  followed  any  regular 
^^»  (8)  whether  this  latter  condition  differed  according  to  the  material 
^'^ployed;  (4)  ad  considerable  interest  is  now  taken  in  different  forms  of 
*pitit  minimnm  thermometers,  the  author  resolved  upon  including  a  specimen 
^  Mr.  Hicka's  hollow  cylinder,  and  of  Mr.  Casella's  bifurcated ;  (5)  as  eylin- 
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drical  bnlb  mercurial  thermometers  are  supposed  to  be  Tery  snpc 
spherical  ones,  he  decided  upon  trying  one.  Fourteen  thermomete 
used,  of  which  fidl  particulars  are  given  in  the  following  table. 

Bemarkfl 


Maker's 

lUft 

Nnmber. 

JUf 

I. 

19414 

Spir 

n. 

19415 

If 

m. 

19416 

»» 

IV. 

19417 

»» 

V. 

19413 

»» 

VI. 

5441 

II 

VII. 

19420 

i» 

viir. 

19411 

Merot 

IX. 

19408 

II 

X. 

19407 

II 

XT. 

19410 

»i 

XII. 

19412 

It 

xin. 

10280 

II 

XIV. 

19409 

II 

Shape  of 

'  Diameter. 

Bulb. 

In. 

Spherical 

0*91 

•» 

074 

II 

0-65 

It 

056 

II 


0-44 


HoUow  cylinder  |  ^?*  ^,^  |  Length  of  bnlb  : 

Bifurcated         0*13       Length  of  each 
Spherical  0*69 


II 

058 

II 

0*42 

II 

037 

II 

0*31 

Cylinder 

0*22 

Length  0*60 

Spherical 

0-23 

All  the  thermometers  were  divided^  on  their  own  stems  and  were 
quality,  the  double  cylinder  and  the  bifurcated  minimum  being  fint 
mens  of  glass  blowing. 

As  it  was  felt  that  a  test  in  water  alone,  or  in  air  alone,  might  not 
the  facts  of  the  case,  it  was  resolved  to  divide  the  experiments  i 
series,  one  series  being  in  water,  the  other  in  air. 

The  water  series  were  conducted  as  follows :— An  ordinary  glass  tei 
holding  about  8  gallons,  was  nearly  filled  with  water  at  a  temperature  * 
100  degrees ;  another  jar  was  filled  with  water  at  about  50  degrees,  an^ 
all  the  thermometers  were  placed.  Precautions  were  taken  to  prove 
arising  from  the  cooling  of  the  water  in  the  warmer  jar. 

One  thermometer  at  a  time  was  taken  from  the  cold  jar,  immerse 
warm  one,  and  read  each  five  seconds  until  it  had  attained  the  true  t 
ture  of  the  warm  water. 

It  was  then  cooled  down  to  its  original  point,  and  another  series  of : 
were  taken,  after  which  the  same  process  was  repeated.  Each  then 
was  therefore  tried  three  times. 

Table  I.  contains  an  abstract  of  the  results,  and  shows  the  acti 
average  time  occupied  by  each  thermometer  in  taking  up  the  tm 
temperature. 
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TABLE  I. 
Period  required  to  assume  true  Water  Temperatnre. 


Spirit. 


No. 


I. 

n. 

III. 

IV. 

V. 

VL 

VII. 


Time. 

ISt 

and 

3^ 

Obs. 

Obs. 

Obs. 

gtHwndg- 

Seoonds. 
220 

Seooodi 

205 

185 

170 

175 

»55 

105 

"5 

no 

"5 

90 

"5 

95 

no 

85 

35 

40 

40 

45 

35 

40 

Mean. 


Seoonda. 
203 
167 
no 
107 

97 
38 
40 


Merooiy. 


No. 


VIII. 

IX. 

X. 

XI. 

XII. 

xni. 

XIV. 


Time. 


ist 
Obs. 


Seooadfl. 

30 

40 

55 

^5 
20 
20 

»5 


2nd 

3rd 

Obs. 

Obs. 

Seoondi. 

fikioonda. 

35 

40 

4o 

60 

40 

30 

30 

20 

30 

25 

20 

20 

15 

»5 

Mean. 


Seoonda* 

35 

47 

42 

25 

25 
20 

»5 


The  air  series  were  taken  in  a  very  similar  manner.  The  thermometers 
^efte  all  placed  in  a  room  of  which  the  temperatnre  was  70^,  and  were  then 
nmoved  to  a  temperatnre  of  abont  48°,  and  read  each  half  minnte  xmtil  they 
wU  to  the  air  temperatnre. 

b  order  to  avoid  bnrdening  this  paper  with  unnecessary  figures,  only  the 
'^^^izigs  at  the  even  minutes  are  entered  in  Table  IE.  (page  126),  which 
^itomises  this  series  of  observations. 

^^  win  be  noticed  that  the  first  correct  reading  of  each  thermometer  is  in 

Egyptian  type  in  order  to  call  attention  to  the  time  (stated  at  the  head  of  the 

^Iqhiq)  at  which  it  occurred.    Table  III.  gives  an  epitome  of  these  results, 

^^  reduces  the  retardation,  due  to  largeness  of  bulb  and  employment  of  spirit, 

^  distinct  measurement. 


TABLE 

ni. 

Period  required 

to  assume 

tme  Air 

Temperature. 

Ko. 

MateriaL 

Time. 

Min. 

No. 

Material. 

Time. 
Min. 

L 

Spirit 

20 

VIIL 

Meroniy 

13 

XI. 

t» 

19 

IX. 

II 

HL 

»» 

17 

X. 

»t 

10 

IV. 

ti 

16 

XI. 

If 

6 

V. 

»t 

16 

XIL 

«i 

6 

VL 

»f 

7 

3:ni. 

II 

7 

^IT. 

It 

7 

XIV. 

II 

6 

It  ^1^  be  seen  that  in  air  a  pea-bulb  mercurial  thermometer  fidls  to  the 
^^^  temperature  (tme  to  O^-l)  in  6  minutes,  while  a  spirit  thermometer,  with  an 
''^^iuary  bulb,  will  be  16  minutes  and,  with  a  0*9  inch  bulb,  will  be  20  minutes. 
^  ^€Uer  the  difference  is  still  more  marked,  the  retardation  for  the  same 
^^^^  thermometers  being  15,  100  and  200  seconds  respectively.  So  that 
^^e  in    air  the   ratio  of  retardation  is  100 :  266 :  888,    in  water  it  is 
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The  Mowing  diagrtua  represents  graphiflally  the  resalts  obbuned ;  and  w 
it  was  impnetiubla  to  obtain  thennometer  bulbs  of  exactly  identical  sise,  the 
dotted  lines  have  been  drawn  through  what  the  aathor  thinks  the  most  pro- 
Mile  nines  for  other  dimensions.  If  these  dotted  lines  be  accepted  as  approxi- 
Oubom  to  the  tmth,  we  are  in  a  position  to  compare  the  relative  retardation 


'Qerenry  and  spirit  in  spherical  bnlbs.    On  this  hypothesis,  we  should  have 

^^  Values  in  the  first  five  columns  of  Table  IT.  ;  and  if  we  divide  the  second 

y  Uio  fourth,  and  the  third  by  the  fifth,  we  get  an  approzimste  measure  of  the 

P^Hori^  of  mercury  over  spirit,  viz.  that  in  air  large  spherical  mercnrial 

_  ^bs   are  only  better  than  spirit  in  the  ratio  of  1^  to  1,  but  that  small  ones 

"^  sir  aie  better  in  the  ratio  of   nearly  2  to  1,  and  mercurial  bnlbs  of  ang 

"*e  in  water  are  better  than  spirit  in  the  ratio  of  8  or  4  to  1. 

TABLK   IV. 

Oompaiative  Bet«rdation  of  Spirit  and  Uercnrial  ThermDmeterp. 


Spirit. 

Meteiwy. 

A. 

B. 

Air 

Water 

A. 

B 

C. 

D. 

In. 

Seoonds. 

Seconds. 

Seconds.  Seconds. 

0-9 

ii4C 

40 

35 

30 

JJ3 

480 

35 

300 

0-3 

360 

o-i 

240 

'^b»  fint  of  UiBBe  results  is  confirmed  by  an  independent  and  difierantly 
'***i^ed  set  of  readings,  which  thon^  vitiated  by  a  rise  of  air  tMnperatnra 
^*(iiig  the  experiments,  ue  yet  worthy  of  record.    The  thermometers  era-. 
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ployed  were  (1)  Casella's  bifiiTcat«d  spirit,  Vn, ;  (2)  a  epherioal  spirit  lih_  -^r- 
mometer  0'74  inch  in  di&meter,  II. ;  (S)  a  spherical  mereorial  thennonke^  icr 
0-69  inch  in  diameter,  VIII. 


EeadingB.                                    1 

EioeBE 

Bxcesa 

of 

of 

Mo. 

VU. 

II. 

TIIL 

Marcory 
Spirit. 

No. 

VII. 

U. 

vm. 

over 
SpiHt- 

MinnteB 

o 

c 

0 

'     = 

Minutes. 

B 

, 

, 

, 

49  3 

490 

515 

"S 

65-8 

603 

6*1 

rS 

563 

50-8 

S'7 

o-g 

65-8 

609 

6z-6 

IT 

587 

Sio 

53-0 

659 

616 

630 

■'4 

3 

606 

S3'» 

546 

13 

663 

620 

637 

'  7 

4 

6i-o 

544 

1-5 

14 

664 

6jj 

640 

'7 

5 

630 

55-6 

57  3 

'7 

'5 

665 

61-6 

643 

«7 

6 

63-9 

S56 

386 

16 

665 

630 

64-8 

i-S 

7 

645 

577 

596 

19 

'7 

666 

63-5 

65J 

>T 

8 

650 

5H7 

60-5 

i'8 

18 

66-6 

6,9 

65-3 

'■+ 

9 

65  a 

59'4 

a.-3 

19 

'9 

666 

640 

656 

16 

From  this  it  appears  that  willi  two  bulbs  of  nearly  equal  size  the  duig 
IB  rarely  ii°'0  ahead  of  the  spirit,  even  though  both  be  8°  or  10°  below  the 
peratme  of  the  air  in  which  they  are  exposed. 

The  next  points  which  the  anthor  hoped  to  hoItb  are  seriously  compl 
by  some  nndetermined  canse,  moat  probably  variation  in  the  thickness  oi 
bulbs  of  the  thermometers.  Although,  therefore,  a  very  supeificial  exani 
tion  of  the  results  indicates  that  the  retardation  is  probably,  as  might  h 
been  expected,  a  simple  function  of  the  diameter  of  the  bulb  and  of 
material  employed,  it  may  be  better  not  to  attempt  to  formulate  it. 

The  autlior  has  been  agreeably  surprised  at  the  excellent 
the  two  varieties  of  senaiUve  minimum  thormameters  lately  introdoeed. 
will  be  seen  by  reference  to  Tables  I.  and  III.  that  they  are  more  than  twii 
ienaitive  as  the  smaUest  spherical  apirit  bulbs  yet  employed ,  and  aotuallr 
BO  than  mercurial  bulba  0-4  inch  in  diameter.  There  does  not  appear 
much  difference  between  the  two  patterns. 

Lastly,  it  appears  that  a  cylindrical  mercurial  bulb  is  more  alnggish 
spherical  one  of  the  same  diameter  (onleas,  indeed,  the  glass  of  the  one 
perimeni«d  with  ia  exceptionally  thick).  It  muat,  however,  be  remembered  i 
as  its  contents  are  nearly  three  times  that  of  the  spherical,  its  eoluam  ea> 
much  bolder,  or  ita  dngraos  much  longer. 


[Note  added  Uarch  16th,  1874.] 
From  such  subsequent  trials  as  time  has  permitted  unea  drawing  vp  " 
foregoing  paper,  I  am  inclined  to  think  that  the  comparisons  in 'air  should 
made  both  in  absolutely  still  air  and  also  in  a  current  of  known  velooi^ ; 


BTBAGHAN— OV  THl  WXITHXB  OF  THZBTSXM  AUTUXMS.        129. 

inpley  hj  using  Babinet's  apparatus,  driyen  at  a  known  rate,  or  bj  an 
»ir&tor.  The  "air*'  results  given  above  were  obtained  in  ealm  air,  bul 
uiblj  not  sufficiently  protected  from  draughts. 

O.  J.  8. 


DISCUSSION. 

^r.  Wilson  wished  to  know  how  one  could  measure  the  thickness  of  the  wall 

the  bulb. 

The  Pbesiitent  said  he  suspected  the  inequalities  in  the  thin  film  of  the  glass 

uld  make  the  measurement  of  the  thickness  of  the  wall  of  the  bulb  a  matter 

some  delicacy  and  difficulty,  although  he  believed  that  it  might  be  accom- 

shed. 

Mr.  Symons  said  that  he  had  not  sufficient  time  to  go  more  fully  into  the 

3ject ;  but  if  any  Fellow  was  willine  to  take  the  instruments  and  go  on  with 

3  experiments,  he  would  be  happy  to  lend  them. 


Xn.  On  the  Weather  of  Thirteen  Autumns.    By  R.  Stbaoban,  F.M.S. 

[Beoeived  February  17th.— Bead  March  18th,  1874.] 

Benutrka  on  the  Ohservationa. -^The  observations  used  in  this  discussion 
ire  made  in  the  years  1861-4,  at  7  Arthur  Street,  Gray*s  Inn  Boad;  since 
»64,  October  1st,  they  have  been  continued  at  11  Offord  Boad,  London, 
}rth.  The  latter  place  is  nearly  a  mile  and  a  half  north  of  the  former. 
16  instruments  used  belong  to  the  Meteorological  Office,  as  I  undertook  to 
mish  observations  for  Admiral  FitzBoy.  They  were  all  verified  at  Kew 
>8ervatoi7.  ^®  same  barometer  has  been  used  throughout,  and  its  readings 
.ye  been  corrected  for  error,  for  temperature,  and  reduced  to  sea-level.  The 
lall  errors  of  the  thermometers  have  not  been  allowed  for ;  hence,  as  these 
rtraments  tend  to  read  too  high  with  age,  the  values  for  temperature  are 
obably  about  half-a-degree  too  great.  The  rain-gauge  is  eight  inches  in 
uneter,  its  rim  is  nearly  two  feet  above  the  ground,  and  its  height  above  sea- 
re]  about  ninety  feet.  The  force  of  wind  has  been  estimated  by  Beaufort*8 
ale ;  and,  although  theoretically  it  does  not  appear  proper  to  average  the 
Gides  of  this  scale,  as  its  units  are  not  intended  to  be  of  equal  value,  never- 
Bless  I  have  convinced  myself  that  for  all  practical  purposes  of  averages 
9  Quits  may  be  considered  equal,  and  may  therefore  be  averaged  in  the  usual 
umer.  In  the  course  of  a  rather  extensive  investigation,  as  an  experiment,  I 
averted  the  Beaufort  grades  into  miles  per  hour  before  calculating  the 
id's  resultants,  and  then  I  used  the  grades  themselves  and  obtained  results 
tiearly  identical  as  to  show  the  uselessness  of  converting  them.  The  weather 
>  also  been  recorded  by  Beaufort's  notation,  which  recommends  itself  tp 
meteorologist  from  its  comprehensiveness  and  brevity.  The  observations 
B  used,  with  the  exception  of  those  on  the  general  state  of  the  weather  for 
b  day,  were  made  between  half-past  8  and  9  a.m.;  most  frequentiy  at  the 
er  time.  I  regret  that  I  have  made  no  systematic  record  of  the  character 
L  amount  of  clouds ;  however,  I  believe  that  a  fair  approximation  to  the  mean 
dunt  of  doud  may  be  obtained  from  the  notations  for  ''  blue/'  *'  clood^" 
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and  '* overcast**  sky,  by  assuming  5=2,  c=6,  o=9 :  thns  the  mean  amooE^v^ 
•lond  for  September  may  be  found  as  follows — 

iJ+ipc+10o^8+9Q+dO  _  g.g  .     ^^ ^^^^ g^^    Q ^  jQ  j^^ clondmeBS« 
80-  •  80  ^ 

The  letters  for  the  weather  signify,  b,  blue  sky,  less  than  three-tenths  or  ^ 
sky  covered  by  light  clouds,  commonly  called  clear  weather ;  c,  detat—  '• 
clouds  covering  from  four-tenths  to  seven-tenths  of  the  sky,  commonly  ter^^^ 
cloudy  weather ;  o,  -overcast,  when  more  than  eight-tenths  of  the  bI 
Covered  with  continuous  cloud,  commonly  termed  overcast,  dull  or  §^ 
weather ;  m,  mist,  or  decided  haze  ;  /,  fog ;  r,  rain  at  time  of  observatii 
Uf  thunderstorm. 

The  obsenrations  to  which  exception  may  be  taken  are  those  of  the 
mometers  and  rain-gauge.  The  position  of  these  instruments  was 
not  such  as  a  meteorologist  would  desire,  but  it  was  the  best  available ; 
it  is  believed  that  the  observations  fairly  represent  the  temperature  ^^ 
amount  of  rain  for  the  interior  of  London.  Ofiford  Koad  lies  nearly  east  ^^ 
west ;  the  front  of  the  house  faces  south  ;  and  the  thermometers  are  pla- — 
against  the  wall  facing  north,  in  a  louvre  boarded  screen,  four  feet  from 
ground.  The  early  and  late  sun  shines  upon  the  screen  only  when  the  ^^ 
irises  and  sets  to  the  north  of  the  east  and  west  points.  Check  instmmer^^ 
have  been  tried  in  other  positions  frequently,  but  this  position  has  been  foi^^ 
the  best.  The  rain-gauge  is  in  the  middle  of  the  garden  ;  and  at  the  cen 
bf  its  aperture  the  house,  which  is  40  feet  high,  subtends  an  angle  of  6C^ 
a  wall  to  the  north,  15  feet  high,  subtends  an  angle  of  50^;  the  e^ 
and  west  walls,  about  4  feet  high,  subtend  respectively  angles  of  28°  a:^ 
20°.  The  length  of  the  garden  is  86  feet  by  18  wide.  There  are  ^ 
buildings  higher  than  the  north  wall  between  the  house  and  the  North  Lond^' 
Railway,  about  250  feet  distant,  nor  for  a  like  distance  beyond.  On  HJ 
whole,  the  shelter  is  greatest  to  the  south.  The  observations  made  at  Arth  ^ 
Street  were  under  very  similar  circumstances,  except  that  the  shelter  w^ 
greatest  from  the  east,  to  which  point  the  house  f&ced.  In  all  comparison 
made  in  this  paper,  the  normal  values  are  furnished  by  the  series  of  observe 
tions  themselves. 

Summary  and  Remarks  for  September, — The  middle  day  is  about  12h. 
89m.  in  length  from  sunrise  to  sunset.  The  sun  is  on  the  equator  on  the  21  si. 
The  heat  by  day  rises  on  a  mean  to  65°,  and  falls  by  night  to  51°.  The  medium 
temperature  is  58°,  and  the  mean  daily  range  14°.  The  mean  atmospheric 
pressure  is  29*957  inches  of  mercury,  and  the  prevalent  wind  W  b  8; 
Hain,  to  the  amount  of  2*85  inches,  falls  on  18  days.  There  are  on  an 
laverage  4  very  fine  days,  16  fine  days,  and  the  remaining  10  are  overcast. 

The  maximum  pressure  was  in  1865,  with  predominant  northerly  winds, 
the  least  amount  and  frequency  of  rain,  and  the  finest  weather;  conditions 
%hich  gave  it  also  the  highest  temperature,  4°  above  the  averages  by  day  and 
by  night. 

The  minimum  pressure  was  in  1866,  with  persistent  and  strong  WSW 
winds,  the  most  overcast  sky^  and  the  greatest  frequency  of  rain,  which 
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measured  nearly  an  inch  above  the  average ;  conditions  nnfavonrable  for  the 
^  effect  of  the  son's  rays,  and  the  temperature  by  day  was  2°  below  the 

xnean. 

The  September  which  had  the  highest  temperature,  except  1865,  was  1868. 
It  was  8°  above  the  average  by  day,  and  2°  by  night,  with  pressure  a  little 
1)eIow  the  mean,  deficient  rainfall,  ver}*  fine  weather,  and  light  variable  winds 
dueflj^mtheNE. 

Themimmnm  temperature  was  in  1868,  when  the  mean  day  and  night 
"Badiogs  were  d^  below  the  avenge.  Pressure  was  a  little  below  the  mean, 
▼esterij  winds  prevailed,  the  rainM  was  abundant,  the  weather  more  than 
'Usually  cloudy,  with  the  greatest  firequency  of  misty  days. 

September  1878  was  also  cold,  by  day  and  night  8^  below  the  average ;  the 
pi^ennre,  winds,  rainfall,  and  weather  were  seasonable,  but  there  was  great 
^^tiency  of  mist  in  the  mornings. 

The  maximum  amount  of  rain  fell  in  1871,  with  predominant  NE  winds, 

Sequent  overcast  days,  and  pressure  and  temperature  nearly  at  their  mean 

^^Qes.    September  1872  was  similar  to  1871,  as  regards  pressure  and  tem- 

P^iatore,  but  there  were  no  easterly  winds,  and  the  rainfall  was  deficient  in 

^^^unt  and  the  weather  seasonable. 

^ptember  1861  appears  to  have  had  quite  normal  weather. 
It  may  be  worthy  of  remark,  that  in  1862, 1865, 1868,  and  1871,— that  is, 
)Yy  third  year — ^northerly  winds  were  predominant,  and  that  they  had  high 
^^'Kiperature,  except  1871,  which  had  the  largest  rainfall. 
^^  Summary  and  Remarks  for  October. — The  middle  day  is  lOh.  87m.  in  length. 
""^^^  sun  is  increasing  his  south  declination.  The  mean  of  the  greatest  heat  by 
^**y  is  66°,  and  of  cold  by  night  45°.  The  medium  temperature  is  51°,  and 
^^e  mean  daily  range  11°.  There  is  a  decrease  of  7°  from  the  temperature  of 
^^^tember,  while  the  range  is  less  by  8°.  The  mean  pressure  at  9  a.m.  is 
^^•898  inches,  with  prevalent  WSW  winds.  The  average  rainfall  is  278 
^ehes  on  16  days.  There  are  on  an  average  only  two  clear  days,  the  rest  are 
dually  divided  between  cloudy  and  overcast.  Mist  now  becomes  more  fre- 
^Uent,  occurring  on  6  days  and  fog  on  one  day. 

^e  maximum  pressure  was  in  1866,  with  variable  light  winds,  chiefly  from 
-^>  the  rainfall  below  the  average,  weather  rather  unusually  misty  and  over- 
^^^if  and  temperature  above  the  average. 

7he  minimfiTn  pressure  was  in  1865,  with  variable  winds  chiefly  from  the  N, 
*^d  the  maximum  amount  of  rain,  6*29  inches,  for  part  of  which  two  thunder- 
storms may  account ;  but  on  the  whole  the  weather,  judged  by  the  sky,  was 
^^«,  and  the  temperature  was  seasonable. 

^The  THftTininTn  temperature  was  in  1861,  5°  above  the  average  by  day,  and 

^^  by  night,  with  variable  light  winds  chiefly  from  ESE,  an  unusual  direction 

^^Y  monthly  prevalence.     Hie  pressure  was  above  the  average,  the  weather 

^oudy  and  misty;  rain  fell  on  only  10  days  (the  amount  was  not  measured). 

The  mmitnnm  temperature  was  in  1872,  with  prevalent  WSW  winds,  the 

lE^^stest  firequeney  of  rain,  which  amounted  to  4*5  inches,  two  thunderstorms, 

^tteast  weather,  and  pressure  below  the  average. 
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The  iemperatore  in  1878  was  very  low,  with  preTaleni  westerly  vindsj^ 
predsore  and  rainfiEdl  normal,  but  very  hazy  weather. 

The  minimum  rainfall  was  in  1864,  with  variable  winds,  chiefly  from  Eg^ 
normal  pressure,  temperature  4^  below  the  average  by  day,  bat  the  wi 
otherwise  seasonable. 

Summary  aiid  Remarks  for  Nareniber. — The  middle  day  has  only  8h.  49m.. 
The  son  still  continues  to  increase  his  south  declination.     The 
by  day  rises  to  48^,  and  sinks  by  night  to  88^ ;  the  medium  is  48^,  and 
mean  daily  range  10^.     The  temperature  is  less  than  that  of  October  by  8^* 
but  the  range  is  only  1^  less.     The  mean  pressure  at  9  a.m.  is  29*988  inches 
with  prevalent  westerly  winds.    Rain  falls  on  18  days  to  the  amount  of 
inches.    On  an  average  2  days  are  very  fine,  11  fine,  and  17  overcast, 
occurring  on  2.     Thunderstorms  are  very  rare. 

The  maximum  pressure  was  in  1867  with  northerly  winds,  temperatuc^  "^ 

2^  above  the  average  by  day,  1^  below  by  night,  the  least  rain&ll,  and  season ^ 

able  weather. 

The  minimum  pressure  was  in  1872  with  WSW  winds,  temperatore  abor^^*^ 
the  average,  maximum  rainfall,  and  more  overcast  and  hazy  weather 
usual. 

The  maximum  temperature  was  in  1868,  with  pressure  above  the  averagOe 
winds  from  SW,  and  seasonable  weather. 

The  minimum  temperature  was  in  1871,  with  prevalent  calm  and 
winds,  pressure  a  little  above  the  average,  rainfall  very  deficient,  and 
maximum  of  fine  weather. 

Fog  and  mist  were  most  prevalent  in  1862,  with  northerly  winds, 
pressure,  temperature  and  rainfall  below  the  average. 

Summary  and  Remarks  for  Autumn. — In  the  summaries  for  the  mon 
I  follow  the  plan  of  Luke  Howard,  in  order  that  they  may  be  con^>ared 
his,  as  given  in  his  work  on  the  Climate  of  London,  2nd  edition,  vol.  i.  pp.. 
258  et  seq.  It  may  also  be  useful  to  add  a  few  remarks  on  the  autmnic:^^ 
generally.  The  medium  temperature  in  this  season  declines  from  58°  to  48°  ^  ^ 
being  on  an  average  51°,  and  ranging  daily  12°.  The  mean  atmosph 
pressure  at  9  a.m.  is  29*98  inches,  with  predominant  winds  from  Wb  S  ; 
to  the  amount  of  6*68  inches  falls  on  42  days  out  of  the  91  in  the  season*. 
October  is  the  wettest  month  in  the  year.  September,  occasionally  a  rathenc 
nnpleasant  month,  is  usually  the  most  genial  part  of  the  year  as  regards  th< 
state  of  the  sky.  About  the  21st  October,  the  autumnal  gales  commence 
and  for  the  rest  of  the  season  squally  and  stormy  weather  is  frequent, 
occasionally,  but  rarely,  falls  in  the  latter  part  of  the  season,  and  mist 
fog  become  more  frequent.  The  mean  values  for  pressure,  rainfiEJl,  am 
weather,  differ  considerably  from  year  to  year ;  but  it  will  be  found  that  the^^ 
are  related  in  some  measure  to  the  prevalent  winds.  The  frequency  of  th< 
winds  are  N  7  days,  NE  11,  E  9,  SE  8,  S  8,  SW  16,  W  24,  NW  7,  cahn6 
or  polar  82,  equatorial  58.  On  an  average  there  are  8  very  fine  days,  41 
fine,  and  42  overcast.    About  16  days  are  misty  and  8  foggy. 
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DISCUSSION. 

The  President,  in  alluding  to  the  interesting  character  of  Mr.  StrachanV 
pftper,  suggested  that  the  author  would  find  a  very  important  subject  for  his  in- 
vestigation when  he  came,  in  due  course,  to  deal  with  the  spring  season,  which  he 
^ped  he  would  keep  in  mind.    He  alluded  to  the  relative  prevalence  of  the  east 
vind  at  this  season  in  different  years,  and  the  time  of  the  year  at  which  the  cold 
^t  wind  begins  to  blow  in  each  season. 
Mr.  BuDD  said  that,  with  reference  to  the  notation  for  fogs,  the  letter  o,  or 
'overcftitt,"  was  used,  which  usually  denoted  a  sky  covered  with  a  canopy  of  cloud, 
whereas  it  was  one  of  the  characteristics  of  the  dense  London  fogs  ttiat  the  sky 
^as perfectly  free  from  cloud.    There  was,  however,  another  kind  of  fog  with  a 
<^oady  sky,  and  he  would  suggest  whether  these  kinds  of  fogs  might  not  be  dis- 
tinguished. 

^.  (taster  said  that  the  locality  and  the  position  of  tlie  instinimcnts  should 
^  carefully  described.    Tlie  position  and  exposure  of  the  thermometer  stand  are 
^eiy  important,  and  will  cause  more  "  local  peculiarity"  than  even  the  kind  of 
screen  used. 

.  ^r.  Tripe  said  that  he  agreed  with  Mr.  Gaster  that  a  knowledge  of  the  pre- 

^^Be  position  of  the  instruments  is  absolutely  necessary  for  making  comparison 

^^th  other  observations  taken  at  adjoining  stations.    Thus  some  time  since  he 

^aa  engaged  in  comparing  observations  made  at  several  stations  in  London,  and 

^^Und  thsLt  several  instruments  had  been  placed  so  as  to  render  the  results  useless. 

'^y  x&aking  this  remark  he  in  no  way  reflected  on  Mr.  Strachan,  who  would  be 

^^'^'^  to*  place  his  instruments  in  the  best  available  position.  He  might  just  mention 

'^at  the  observations  referred  to  showed  that  in  the  midst  of  London  the  air  is 

^^er,  the  mean  maximum  higher,  and  the  mean  minimum  lower  than  in  the  out- 

~^tM,  whilst  the  mean  temperature  for  the  year  differs  only  in  being  less  than 

^  degree  above  the  average. 

^^     ^^ptain  Toymbee  remarked  that  he  thought  it  would  be  well  to  record  whether 

^ot  the  sun  could  be  seen  through  a  fog  ;  also  that  he  had  thought  a  good  deal 

^he  use  of  the  letters  b  and  c  in  Beaufort's  notation  of  the  weather,  and 

^UJd  be  glad  to  know  from  other  meteorologists  if  they  understood  any  more 

^^  their  use  than  what  they  learnt  from  the  figures  which  expressed  the  amount 

^V^r.  Strachan,  in  replying  to  the  several  speakers,  said  he  believed  there  was 
^  difficulty  in  distinguishing  a  London  fog;  but  as  to  stating  precisely  the  limit 
^  mist  and  the  commencement  of  a  fog,  he  could  not.  He  agreed  with  Captain 
^1^  ^^>^bee  that  the  amount  of  cloud  was  much  the  same  information  as  the  num- 
;^^^*^  of  c,  6,  and  o,  and  he  had  given  a  formula  for  so  expressing  these  notations. 
"^^^  ^  had  not  regularly  observed  the  amount  of  cloud,  ana  preferred  the  use  of  the 
^^«rB  because  they  represent  three  conditions  instead  of  one,  and  conform  to  the 
^^ular  designations  of  clear,  lair,  and  overcast  weathers.  The  position  of  the 
^^'^niments  would  be  described  as  suggested.  He  thought,  however,  that  they 
^^txJd  give  him  credit  for  knowing  how  to  place  thermometers  to  the  best  ad- 
*^^.tage,  even  though  the  circumstances  were  not  favourable  for  very  accurate 
nervations. 


.  On  the  Climate  of  Patrae^    Greece.*      By  the  Rev.  H.   A.  Bots. 
Oommamcated  by  G.  J.  Symons,  F.M.S. 

[Beoeived  February  16th.— Bead  April  16th,  1874.] 

is,  I  think,  no  country  in  Europe  combining  so  many  varieties  of 
olinui^  in  so  small  a  space,  and  so  ill  provided  with  observers  and  means  of 
ol>s6rvations,  as  Greece,  the  country  of  which  I  write.    I  believe  that  at  the 

^  An  absiraoi  of  this  Papei  has  already  appeared  in  the  Beport  of  the  British 
'^•■^^eiaUon  far  1872.    [Ed.] 
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present  time  Athens  is  the  only  place  in  Greece  where  a  meteorologiea! 
register  is  regolarly  kept.  What  was  done  bj  the  En^^  in  the  loniax] 
Islands  during  the  occupation  I  cannot  ascertain ;  and  though  there  may  be 
amateur  observers  like  myself  at  work  in  other  parts  of  the  country,  yet  mj 
impression  is  that,  beyond  those  at  Athens,  very  little  is  to  be  learnt  £rom 
observations  in  other  parts  of  Greece,  And  Athens  is  by  no  means  a  repre- 
sentative station  for  the  country,  being  distinguished  by  a  very  exceptional 
climate,  much  more  bracing  and  dry,  much  colder  in  winter  aiid  hotter  in 
summer,  than  any  other  place  at  the  same  elevaticm  in  the  whole  kii^dom. 

Patras,  the  place  in  which  I  have  been  making  observations  for  the  last  two 
years,  is  in  many  respects  a  complete  contrast  to  Athens.  I  have  had  mudi 
difficulty  in  procuring  proper  positions  for  my  instruments,  which  are  not  verji 
numerous  nor  of  the  first  quality.  But  I  have  contrived  to  keep  an  almost 
unbroken  series  of  observations  from  the  middle  of  October  1870  up  to  the 
present  time  (March  1872),  giving  the  maximum  shade  temperature,  the  mini- 
mum shade  temperature,  the  rainfall,  and  degree  of  humidity  at  a  given  houx 
(calculated  by  Glaisher's  tables)  for  every  day.  To  these,  after  the  experienea 
of  one  or  two  months  in  the  country,  I  added  daily  notes  of  the  direction  ana 
force  of  the  wind,  the  amount  of  cloud,  and  the  state  of  the  barometer,  witU 
notices  of  the  earthquakes  that  occurred,  and  general  remarks.  Before  giving 
statistics,  I  must  make  some  remarks  on  the  position  of  Patras  itself — ^position 
being  every  thing  in  a  mountainous  country  like  Greece.  Patras  lies  on  th» 
NW  coast  of  the  Morea,  on  the  very  edge  of  the  water,  and  on  the  SE  sid^* 
of  the  gulf  which  bears  its  name.  This  gulf,  which  is  perhaps  20  miles  long^ 
has  its  entrance  toward  the  west,  about  7  miles  wide,  is  about  12  miles  wid» 
in  its  broadest  part,  and  narrows  at  its  eastern  end  to  scarcely  more  than  a 
mile,  beyond  which  it  again  opens  out  under  the  name  of  the  Gulf  of  Corinth^ 

On  the  northern  coast  opposite  to  Patras  are  considerable  mountains  rising 
straight  out  of  the  water  ;  on  the  southern  side,  but  about  4  miles  back  fronc 
the  coast,  are  other  mountains,  one  of  which,  that  nearest  to  Patras,  is  ovea 
6,000  feet  high,  and  has  an  important  influence  upon  the  climate  of  the  town. 
Between  this  mountain  and  the  shore  are  fertile  plains  devoted  to  the- 
growth  of  the  currant  vine ;  but  a  low  hill,  a  spur  from  the  mountain  just 
mentioned,  runs  down  upon  Patras,  terminating  abruptly  so  as  just  to  leave 
room  for  the  town  between  itself  and  the  sea. 

At  the  narrowest  part  of  the  gulf,  sometimes  called  the  Strait  of 
Lepanto,  the  mountains  on  either  side  approach  each  other  so  nearly  that 
they  form  as  it  were  a  huge  funnel,  up  or  down  which,  E  or  W,  the  wind 
must  blow,  as  it  does  sometimes,  with  great  violence.  Patras,  however,  is 
out  of  the  immediate  line  of  this  draught,  though  through  this  narrow  passage 
we  can  see  clearly  the  loftiest  mountain  range  in  Greece,  viz.  the  Pamassidiy — 
from  whose  snowy  tops  the  wind  in  the  early  spring  sometimes  blows  very 
keenly 9— otherwise  we  are  open  only  toward  the  west;  but  even  there  the 
mountainous  island  of  Cephallonia,  though  GO  miles  distant,  lies  right  across 
the  W  entrance  of  our  gulf,  and  in  that  quarter  also  gives  a  horizon  entii^*^ 
of  land. 
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The  climate  of  Pafcras  is  naturally  therefore  mild  and  relaxing,  seldom 
^^sagreeahlj  dry,  and  not  often  very  damp,  heing  indeed  drier  hy  a  great  deal 
^  any  part  of  England. 

Since  the  weather  depends,  it  would  appear,  on  the  direction  of  the  wind, 

^  wind  ought  to  be  the  first  subject  for  consideration.    In  Greece,  as  I 

^eve  all  over  the  Mediterranean,  the  winds  are  not  called  after  the  points  of 

^e  eompass  from  which  they  blow,  as  in  England,  but  have  proper  names 

of  their  own,  according  to  their  quality  rather  than  to  their  direction.     Thus 

a  wind  which  blows  upon  us  from  the  west,  may  be  either  "  mistrale"  or 

"  sirocco,"  according  as  it  comes  all  fresh  and  invigorating  from  the  NW, 

or  laden  with  warm  moisture  from  the  SW  ;  similarly  a  wind  from  the  NE  on 

•Patras  may  be  either  a  keen  and  clear  wind  from  the  veritable  NE,  or  a  hot, 

^^^1  sandy  wind  from  the  African  deserts,  which  has  got  into  the  Gulf  of 

C3orinth,  and  must  come  out  of  it  by  the  only  practicable  way.    The  direction 

^^  the  wind  is  in  fact  so  distorted  in  Greece  among  the  mountains  as  to  be  no 

S^ide  at  all  to  its  quality ;  rather  we  have  to  tell  by  the  quality  what  was  its 

^^Tginal  direction. 

The  names  of  winds  most  frequently  used  by  the  people  of  Patras,  are 

sirocco,"  **  mistrale,"  and  **  gulf-wind"  (for  any  wind  which  blows  down 

«  Golf  of  Corinth),  but  they  are  far  from  consistent  in  their  use  of  these. 

e  ancient  temple  of  ^olus,  the  god  of  the  winds,  an  octagonal  tower  still 

^^nding  in  Athens,  has  sculptured  on  its  eight  sides  the  names  and  ideal  forms 

tlie  eight  winds  into  which  the  Athenian  compass  was  divided.  We,  in  Patras, 

not  so  well  provided,  but  perhaps  six  distinct  qualities  of  wind  might  be 

e  out  and  duly  named. 

Pirst  would  come  the  gulf- wind  from  the  NE.     This  in  the  early  spring 

much  the  same  qualities  as  the  same  wind  in  England,  excepting  that  it 

much  finer  weather.     For  10  and  sometimes  16  days  together,  it  will 

ow  strongly  during  the  day  time  (dropping  however  at  night),  with  a  sharp, 

,  diy  air  from  the  snowy  peaks  of  the  Pamassidi,  bringing  a  wonderfrdly 

^^cur  atmosphere,  brilliant  sunshine,  very  high  barometer,  maximum  tempera- 

i-e  varying  from  45°  to  65°,  and  minimum  from  80°  to  88°  or  40°.     The 

e  wind  will  blow  for  a  week  in  the  summer,  having  the  same  accompani- 

^^ts  as  before,  excepting  that  it  is  then  as  hot  as  it  was  cold  (bringing 

e  temperature  up  to  99°),  and  so  dry  as  to  cause  even  well-seasoned  wood 

^^rarp,  and  the  veneering  on  ordinary  furniture  to  crack  with  a  report  like 

^  of  a  pistol. 

-Another  wind,  not  always  easily  distinguishable  from  this,  attacks  us 

^^^sionally  from  October  till  June.    It  proceeds  from  the  deserts  of  Africa 

^^^inally,  but  comes  down  on  Patras  from  SE  or  E  or  even  from  NE. 

charged  with  impalpable  sand  to  such  an  extent  that  the  sun  is  obscured 

a  grey  haze  spread  all  over  the  sky,  the  distant  objects  on  the  horizon 

^^>^^g  at  the  same  time  quite  clear.     It  is  painfrdly  hot  and  dry,  and  blows 

tremendous  violence,  sweeping  the  dust  from  the  roads  until  they  look  as 

^    "^^Mij  had  been  washed  clean  by  a  heavy  rain.     Its  usual  duration  is  from 

to  4  days,  during  which  time  the  temperature  will  rise  to  77°  even  in  the 

XQff  8KBIE8.  ^VOL.  n.  L 
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month  of  March.     This  wind  is  called  <<  flirocco/*  and  is  generally  followe< 
by  rain. 

A  third  SE  wind,  which  seems  pnroly  local,  comes  sweeping  down  from  thi 
mountain  before  mentioned  at  night  in  brief  but  forioas  squalls. 

Next  comes  the  wind  generally  known  as  the  **  sirocco/*  a  warm,  damp 
rainy  wind  from  the  S  and  SW.  This  brings  torrents  of  rain  in  October 
November  and  December,  and  showers  until  April. 

Fifthly,  we  have  the  W  wind,  which  divides  with  the  gulf-wind  the  greate 
part  of  the  year.  Neither  too  hot  nor  too  cold,  neither  too  damp  nor  too  dry 
this  brings  us  the  nice  genial  weather  which  makes  the  climate  of  Greece  8« 
lovely  ;  if  wanting  at  all,  it  is  in  freshness  during  the  summer  months. 

Last  comes  the  *^  mistrale'*  or  NW  wind,  proceeding  I  believe  from  th* 
Adriatic,  whence  it  frequently  blows  in  summer  time  after  rainy  weather  there 
bringing  freshness  and  vigour  with  it  to  the  parched  dry  land  around  us. 

Rainfall. — Patras,  being  in  the  Mediterranean,  which  is  in  the  region  o 
winter  rains,  has  its  rainfiEill  very  unequally  distributed  over  the  year.  I 
would  be  very  rash  to  attempt  to  calculate  averages  from  an  experience  c 
less  than  two  years ;  but  that,  though  little,  is  enough  to  show  how  much  th 
rainfall  of  Patras  in  western  Greece  differs  from  that  at  Athens  on  the  easter 
side.  I  have  known  the  weather  to  continue  beautifully  fine  at  Athens,  whe 
at  Patras  for  days  together  there  were  heavy  rains ;  and  also  that  the  Athenia 
country  has  been  flooded,  while  Patras  enjoyed  quite  pleasant  weathei 
Patras  is  no  doubt  of  the  two  much  the  fairer  sample  of  the  country  general]] 
although  the  mountains  in  its  neighbourhood  draw  oS  the  storms  very  mnc 
from  the  town.  In  considering  the  rainfall  of  Greece,  it  appears  more  coi 
venient  to  divide  the  year  between  June  and  July  than  between  December  an 
January,  by  which  division  we  should  cut  the  rainy  season  in  half.  I  believ 
the  following  rules  will  be  found  generally  true  for  the  sea  coast,  though  the 
may  not  hold  for  the  lofty  mountainous  interior  of  the  country. 

July  will  rarely  give  any  rain  at  all.  In  August  the  weather  will  be  slight] 
unsettled,  and  there  will  probably  be  a  few  light  showers,  and  there  may  be 
heavy  thunderstorm.  September  will  give  at  least  one  thunderstorm.  Darin, 
the  next  four  months  there  will  certainly  be  fr^uent  thunderstorm 
with  heavy  rain,  and  it  is  almost  sure  to  be  thoroughly  wet  fo 
two  months  together  in  this  time ;  but  whether  these  will  come  at  tlu 
beginning,  middle,  or  end  of  the  four,  is  uncertain.  There  will  be  a  spell  o 
fine  weather  at  some  time  in  February  and  March  while  the  gulf-wind  blows 
after  which,  till  near  the  end  of  April,  there  will  be  unsettled  weather  witi 
frequent  light  showers,  and  from  then  until  July  continued  fine  weather  ma] 
be  expected,  relieved  rather  than  interrupted  by  a  few  short,  though  possibl] 
severe,  showers. 

Even  in  the  wettest  months  a  long-continued  drizzly  rain  is  a  raze  ocour 
rence ;  it  comes  generally  in  short  but  heavy  showers,  between  which  the  mn 
will  shine  brightly,  and  the  roads,  whore  good,  dry  up  directly. 

Temperature. — This  is  more  easily  observed  than  wind  or  rain,  and  appean 
to  change  so  regularly,  that  calculations  based  on  short  experience  are  not 
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quite  ageless.    The  average  temperatores  for  the  di£forent  months  in  the  year 
caxindl  differ  mach  from  those  here  set  down  :^- 


Average 

Maximum 

Temperature. 

Average 

Minimum 

Temperature. 

January 

February 

March 

o 

56 
56 
60 

o 

40 
40 
44 

April 

May 

June 

68 
76 

83 

50 
56 
62 

July 
August 
September 
October 

90 
89 
80 
72 

69 
68 
62 
55 

November 

66 

50 

December 

57 

42 

It  is  more  difficult  to  guess  at  the  extremes,  but  I  may  mention  that  the 
nutTimnm  shade  temperature  during  the  year  1871  was  99^.  This 
in  July  with  a  **  gulf- wind/*  and  the  greatest  minimum  night  temperature 
74^  at  the  same  time.  On  the  coldest  day  of  the  year  the  maximum 
^liade  temperature  was  44°;  it  was  a  rainy  day  in  December;  whilst  the 
^c>west  TniniTnniTi  night  temperature  was  80°,  which  occurred  three  times  in 
-^efaniary  and  March  when  the  night  was  still  and  clear  after  a  gulf-wind  had 
*^lown  all  day. 

The  thermometers  that  gave  these  results  were  20  feet  from  the  ground, 
'^'ell  exposed  to  the  NE,  but  too  much  removed  from  the  radiation  of  the  sun- 
^Ixine  from  the  ground  by  day,  and  from  the  influence  of  the  dew  at  night. 

Twioe  I  have  seen  ice  in  the  streets  in  the  early  morning  when  the  ther- 
^oxneter  had  only  shown  81°.     But  the  winter  frosts  are  quite  inconsiderable, 
ftud  geraniums  live  out  of  doors  and  continue  to  show  a  little  flower  all  through 
^e  winter. 

Snow  ^dls  but  very  rarely  in  Patras  itself,  once  perhaps  in  five  years,  and  I 

luive  seen  none  yet  myself.     It  lies,  however,  sometimes  for  a  good  many 

^^8  on  mountains  exceeding  8,000  feet  in  height ;  and  upon  Mount  Yoidhia, 

^2io  mountain  before  alluded  to,  a  few  white  patches  may  still  be  seen  until 

'iH^nt  June  20th.    Parnassus  has  still  some  left  in  August,  and  perhaps  in  a 

^ol<3  year  it  might  never  be  all  quite  melted. 

<Jl0ud$. — ^There  is  not  much  to  say  about  these,  unless  I  were  to  say  a 
^^^^  deal.  The  movements  of  the  clouds  upon  and  among  the  mountains 
^^^  very  interesting  to  watch,  but  very  difficult  to  describe.  Some  idea  may 
^  ftnmed  of  the  clearness  of  the  Greek  sky  as  compared  with  that  of  England 
the  following  facts:  — 
the  year  1871  there  were 
S9  days  on  which  no  clouds  of  any  sort  were  seen. 
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118  days  on  which  no  clouds  were  seen  excepting  those  which  clnng  abont 
the  mountains;  days,  therefore,  of  uninterrupted  sunshine. 

182  days  on  which  clouds  were  seen  in  the  sky,  most  of  which  would  be 
counted  as  decidedly  ^e  days  in  England. 

41  days  on  which  the  sky  was  entirely  overclouded,  so  that  no  blue  sky  was 
seen  all  the  day  long.  85  of  these  were  in  January,  February,  Noyember, 
and  December. 

I  have  a  hygrometer;  but  not  having  with  me  in  England  any  copy  of  the 
register  of  its  readings,  I  cannot  venture  on  any  statistics,  but  the  air  is  un- 
doubtedly very  much  drier  than  that  of  England. 

The  extreme  clearness  of  the  atmosphere  deserves  attention.  I*  have  abreadji 
said  that  the  mountain  in  Cephallonia  (5,800  feet),  60  miles  distant,  formsi 
our  western  horizon.  To  see  this  is  not  an  event,  but  an  every-day  occurrence  ; 
it  must  be  seen  from  the  sea-level  at  Patras  at  least  half  the  days  of  the  year. 
So  also  is  the  Pamassidi  range  (8,000  feet),  distant  perhaps  40  miles,  which  1 
have  even  discerned  by  moonlight  when  it  was  white  with  newly  fiEdlen  snow. 
The  nearer  and  lower  mountains  10,  15,  and  20  miles  away,  are  distinctlji 
visible  by  moonlight  without  the  aid  of  snow. 

Earthquakes,  again,  are  interesting  phenomena,  for  the  observation  of  wbidi 
Greece  presents  unfortunate  facilities.  These  are  frequently  destructive  at 
Delphi,  along  the  shores  of  the  Gulf  of  Corinth,  at  Zante,  Cephallonia,  anJ 
Leucadia.  Patras  was  totally  destroyed  about  540  a.d.,  but  since  then  it  has 
only  had  slight  shocks ;  but  these  occur  very  frequently,  and  are  fiur  from 
pleasant.  Doors  and  windows  rattle,  walls  and  beams  creak  and  strain, 
flakes  of  plaster  fall,  but  I  have  not  heard  of  any  well-built  house  frdling. 
From  October  1870  to  December  1871  inclusive,  there  took  place  20  shocks^ 
6  of  which  were  in  December  1870.  All  of  these  were  distinctly  perceptible 
to  myself,  and  there  must  have  been  many  others  unnoticed  by  me.  January 
1872  gave  as  many  as  7,  of  which  one  was  disagreeably  violent;  and  another, 
though  slight  at  Patras,  threw  down  part  of  the  convent  of  Mega  Spelaion 
in  the  interior.  Earthquakes  are,  so  far  as  I  can  see,  entirely  unconnected 
with  other  meteorological  conditions  ;  and  I  have  not  noticed  any  fall  of  the 
barometer  to  accompany  them. 

The  Aurora  Borealis  is  a  phenomenon  not  often  witnessed  in  latitude  88^, 
but  I  have  been  so  fortunate  as  to  see  two  (October  25th,  1870,  and  Feb- 
ruary 4th,  1872),  each  of  them  more  brilliant  than  any  I  ever  saw  in 
England.  They  were  both  of  a  deep  red  colour,  but  without  the  shooting 
rays.  The  first  of  them  immediately  followed  an  earthquake,  and  caused 
great  alarm  among  the  Greeks,  most  of  whom  had  never  seen  one,  and 
thought  that  a  volcano  had  opened. 

I  subjoin  tables  of  rainfall  and  of  temperature. 
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TABLE  I.— RAISFALL  AT  PATBAS. 


Uonth>. 

3 

1 

-1 

■3-9 
1? 

.-sJ   « 

<£■(  November.. 

■73     -46 

2,  (J 

b 

—  i  December  . . 

7m--.. 

i2 

« 

6 

r  Janniry 

rJ,  * 

j 

iS 

_ 

Febraary   ,. 

April 

Maj    

1  - 

Joly    

Angoat     .- 

■i;     -o^ 

44 

/ 

2'oe  1-ot 

6-571  I'B! 

NoTenbeT . . 

18 

I 

5.96^  i-fiSJ   .6 

15  1     1 

3 

Total  Full  for  1871 36 '40  in. 

TABLE  n.— TEMPEKATDBB  AT  PATRAB. 


^I^'"«ee  Max.  Temp. 
i^**««  Mai.  Temp. 
^^*«t  Mai.  Temp.  7. 

^e^'e'rt  Mm.  Temp. 
^~««  min-Temp.,., 


60-3' 57' 

70-   |*f 
54'  149* 


s  t 


49-  1 58-  r  57.' 
30'    30-    43- 


76-9  83- 
88'     gi-  |99- 

7o-|7r|sr 

S6-8  634  69-5 
69-5  6r  74- 
47'   .S8'     64- 


73-1  6s>l  547 

8s-    73'  I" 
64-      "    ■ 
I 
57-3  Si'4  4"-; 
7=5  S9'     56' 
47J|49S  31- 


DISCUSSION. 

,^Ir.  Scott  said  that  he  hoped  Mr.  Boys,  when  he  eiprcEBcd  himself  disBatisficd 

JrStli  hia  inBtrumenta,  did  not  refer  to  A  Bet  which  he  had  recently  obtained  from 

*■««  Meteorologic&l  Office.     He  had  eiamined  Mr.  lloyn's   rcgiBterB,  and  these 

^ho-wed  the  great  care  of  the  observer ;  but  some  of  tlio  entries  were  of  mere 

'^sl  importance,  such  e.g.  ae  "  bdow  on  the  mountains."     The  dcsignfttions  of 

*He  winds  were  not  nearly  bo  full  as  in  Italy,  where  there  were  no  lees  than  16 

"^mei,  if  not  more,  and  the  ordioan'  names  according  to  t!ie  points  of  the  com- 

pasi  trere  utterly  disregarded.      It  struck  him   that  earthniiakes   were   more 

**qiieiit  at  PAtru  than  in  Calabria;  but  lie  wished  to  record  his  protest  against 
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the  idea  that  earthquakes  were  in  any  way  connected  with  meteorolo^cd 
phenomena.  That  view  had  been  thoroughly  exploded  in  the  course  of  the  last 
century. 

Mr.  Stkaciian  said  it  was  curious  that  at  Patras  the  wind  said  to  be  called 
sirocco,  was  from  the  SW,  and  was  moist,  whereas  in  Italy  the  sirocco  was  i 
SSE  wind,  dry,  hot,  charged  with  sand-dust,  and  considered  very  discomforting. 

Dr.  Tripe  said  that  the  thanks  of  the  Society  were  due  Jo  Mr.  Boys  for  h« 
very  interesting  paper,  especially  as  there  are  very  few  observations  from  Greece. 
The  paper  would  be  very  valuable  to  medical  men,  as  it  will  give  them  a  good 
idea  of  the  climate  of  Patras,  and  enable  them  to  select  the  kind  of  cases  whicb 
will  be  benefited  by  being  sent  there.  The  description  of  the  effects  produced 
by  the  excessive  dryness  of  some  of  the  winds,  will  necessitate  considerable  cart 
in  the  selection  of  canes. 

Captain  Verney  agreed  with  Dr.  Tripe  that  the  thanks  of  the  Society  we« 
due  to  Mr.  Boys.  He  (Captain  Verne v)  was  in  Patras  two  years  ago,  and  had 
the  pleasure  of  knowing  Mr.  Boys.  ilr.  Boys  had  been  in  delicate  health  ;  h( 
had  gone  to  Greece  on  that  account,  and  had  derived  great  benefit  from  th( 
climate.  Those  who  feared  the  great  dryness  ol  Patras  mi^ht  be  comforted 
by  the  reflection  that  it  is  the  home  of  the  vine,  and  that  there  is  always  al 
hand  wherewithal  to  moisten  the  human  clay.  The  meteorology  of  Patras  is  o 
vital  importance  to  the  inhabitants  ;  their  chief  occupation  is  the  growing  and 
the  drying  of  the  currant  grape  ;  not  onlv  does  the  year's  vintage  depend  on  the 
\yeather,  but  a  drv  autumn  is  indispcn8ai)le  for  preserving  the  crop  after  it  hat 
been  gathered.  £ach  vineyard  has  attached  to  it  a  dr}'ing  ground  whose  floor  ii 
of  smooth  clay.  Liquid  manure  is  first  poured  on  it  to  kill  any  animals  that  mai 
have  found  refuge  in  the  cracks ;  aflerwards  the  currant  grapes  are  spread  on  i1 
to  dry  in  the  sun,  an  operation  that  lasts  about  10  days  ;  at  night  the  grapes  arc 
gathered  in  under  shelter.  Sometimes  a  sudden  shower  of  rain  wiU  wet  th( 
grapes  before  they  can  be  protected,  and  then  they  lose  their  bloom ;  they  ma) 
easily  be  dried  again,  but  they  are  no  longer  of  the  first  quality,  and  in  a  fe^ 
minutes  a  peasant  may  see  his  hopes  of  a  profitable  year  all  gone.  Some  of  the 
richer  proprietors  dry  their  currants  on  shallow  wooden  trays ;  at  the  first  sign  o: 
a  shower  these  are  piled  up  one  on  the  top  of  another,  and  a  pent-house  roof  if 
placed  on  the  top  of  all.  When  the  currants  are  thoroughly  dried,  they  are  win- 
nowed and  sifted  and  packed  for  exportation. 

Captain  Toynbee  thought  that  Mr.  Boys  was  an  able  man,  willing  to  work 
which  are  the  qualities  so  much  needed  in  an  observer ;  for  it  was  evident  that  h< 
would  willingly  carry  out  any  suggestions  as  to  future  observations  which  the 
Society  might  wish  to  make  to  him. 

Mr.  Scott  asked  whether  or  not  the  character  of  the  sirocco  was  different 
according  as  it  was  felt  on  a  weather  or  lee  shore,  remarking,  that  in  thes( 
islands,  easterly  winds  were  usually  dry,  but  that  the  heaviest  rain  on  the  easi 
coast  came  with  east  winds.    Sea  winds  were  always  wet. 

The  President  was  under  the  impression  that  the  sirocco  varies  very  mucl 
in  its  character  in  different  situations  of  the  Mediterranean. 

Captain  Verney  said  that  no  first  lieutenant  ever  thinks  of  painting  in  i 
sirocco,  because  it  is  well  known  that  the  paint  never  dries,  and  will  have  to  be 
scraped  off  again. 

Air.  SyjIions  said  that  M.  Bulard,  in  his  work  on  the  climate  of  Algiers,  statei 
that  the  sirocco  is  a  very  dry  wind  in  that  country.  With  respect  to  the  remarki 
of  Mr.  Scott,  that  Mr.  Boys  seemed  dissatisfied  with  his  instruments,  he  neec 
only  explain  that  the  paper  was  written  before  the  receipt  of  the  instrument 
kindly  lent  by  the  Meteorological  Committee. 

Mr.  Ladgiiton  said  that  the  sirocco  is  different  in  different  places :  at  Algier 
and  along  the  north  coast  of  Africa,  it  is  a  diy,  burning  wind ;  at  Malta,  it  is  clammy 
and  damp ;  at  Palermo,  again,  it  is  comparatively  dry ;  and  is  moist,  or  evei 
wet,  on  the  coast  of  Italy.  Scirocco  is  undoubtedly  an  Arabic  word.  Palgravc 
gives  Shelook  as  another  form  of  it. 

Mr.  Straciian  said  a  great  deal  of  information  on  the  characteristics  of  th« 
winds  of  Italy  would  be  found  in  Scoresby-Jackson^s  Medical  CUmatohgy, 

Mr.  Symons  mentioned  that  Admiral  FitzRoy  accounted  for  heavy  falls  o 
rain  with  an  east  wind,  by  saying  that  the  vapour  was  supplied  by  an  uppe 
westerly  current,  and  fell  through  the  easterly,  which  as  the  heavier  was  on  ani 
near  the  earth^s  surface. 
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KIY.     Remarks  an  the  Atlantic  Hurricane  of  August  20th  to  2ith,  1878. 
By  W.  B,  BiBT,  F.B^.S. 

[Beceived  Maich  lOth.— Bead  April  15th,  1874.] 

In  the  paper  on  this  hurricane  by  Captain  Toynbeo,  published  in  the 
'  Quarterly  Journal  of  the  Meteorological  Society'  for  Jannary  1874,  pp.  15 
to  28,  it  is  stated  that  the  data  from  the  <  Chemb*  and  <  Sphinx*  lead  to  the 
Bappofiition  that  at  noon  of  the  28rd  the  centre  of  the  cyclone  was  about  150 
miles  to  the  SE  of  the  position  given  to  it  by  Mr.  Macfarlane. 

On  the  chart  which  accompanies  Captain  Toynbee's  paper,  the  positions  of 
these  ships,  their  winds,  &c.  are  not  laid  down,  nor  are  these  data  for  the 
'  Sphinx*  given  in  the  body  of  the  paper.  No.  2,  page  18,  contains  the 
v^epori  of  Ldentenant  Baker,  Commander  of  the  '  Cherub,'  and  this  gives  the 
position  of  the  <  Cherub'  on  August  2drd,  latitude  84""  50'  N,  longitude  68°  81' 
^,  with  wind  SE,  shifting  at  noon  to  E  by  S.  At  4.80  it  backed  to  N  by  E. 
^^m  these  data  it  is  clear  that  the  ship  was,  as  ascertained  by  Lieutenant 
Saker,  in  the  left-hand  semicircle  of  the  storm,  the  centre  having  passed  to 
tlie  SE  of  her. 

To  the  SE  of  the  position  of  the  <  Cherub'  the  track  of  the  <  Plover*  is  laid 

down  on  the  chart,  and  from  Mr.  Macfarlane's  report  the  centre  of  the  storm 

^^'^  SE  of  the  ship  on  the  20th ;  but  on  the  28rd  the  centre  was  somewhere 

P^tween  the  position  of  the  *  Cherub*  and  that  of  the  'Plover,'  this  ship  being 

the  right-hand  semicircle.    The  reports  from  these  ships  are  sufficient  to 

^9  on  the  dreular  theory,  the  path  of  the  hurricane  between  latitude  84°  and 

^^  N,  longitude  66°  and  68°  W,  nearest  the  <  Cherub,'  judging  from  her 

•barometer,  28-98  m.,  at  8.80  of  the  28rd. 

Wind  as  reported  from  the  'Albemarle,'  NE  in  the  left-hand  semicircle, 
^^d  from  the  *  Louisa,'  WSW  and  "WNW  in  the  right-hand  semicircle,  with 
*^o  following  heights  of  the  barometer,  *  Albemarle,'  29*80  in.,  *  Cherub,' 
^B-98  in.,  and  'Plover,'  29*88  in.,  are  confirmatory  of  the  circular  character 
^^  this  storm,  so  flEur  aa  these  ships  are  concerned. 

the  winds  and  barometer  of  the  U.S.S.  *  Wyoming'  from  noon  of  the 
^^^d  to  noon  of  the  28rd,  are  perfectly  in  accordance  with  the  path  of  the 
^^^tre  as  above  assigned.  Mr.  Mac£Eu:lane  has  placed  the  track  of  the 
\^yoming'  close  to  the  centre  or  vortex,  on  account  of  the  shifts  of  wind 
^^^xing  the  24  hours.  Her  barometer,  however,  shows  that  she  must  have 
steaming  on  the  WSW  margin,  her  readings  being  29*98  in.,  29*9  in., 
80*22  in.  The  <  Georgetta  Lawrence,'  during  the  two  days  from  noon  of 
^^Q  21st  to  noon  of  the  28rd,  made  but  little  way.  She  appears  to  have 
^^iled  right  into  the  vortex,  with  a  rapidly  falling  barometer,  crossiug  it  on 
^^Q  afternoon  of  the  22nd ;  and  it  is  not  unlikely  that  the  track  of  this  vessel 
S^ves  us  a  close  approximation  to  the  path  of  the  storm  in  its  locality,  and 
^80  to  tiie  latitude  of  its  recurvature.  During  the  21st  she  appears  to  have 
m  in  the  advancing  semicircle,  approaching  the  axis  line,  barometer  falling 
m  29*9  in.  to  29*2  in.    After  crossing  the  vortex,  she  is  in  the  right-hand 
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semicircle,  the  barometer  having  fallen  to  28*7  in.,  the  lowest  reported 
These  records  of  the  *  Georgetta  Lawrence*  fix  the  position  of  the  centre  o 
the  storm  on  the  22nd  p.m.  in  or  near  dd''40'  N  and  69^50'  W.  At  noon  c 
the  21  st,  when  the  '  Georgetta  Lawrence*  had  a  NE  wind  and  baromete 
29*9  in.,  the  *  Louisa*  was  very  near  the  centre  of  the  hurricane,  in  28%'  1 
and  66^0'  W. 

The  above  data  enable  ns  to  trace  the  course  of  the  storm  from  28°  I 
65°  W,  about  noon  of  the  21st,  to  84**  N  l(f  W,  on  the  afternoon  of  ib< 
22nd.  At  this  point  the  storm  recurved,  passing  S  of  the  position  of  th( 
*  Cherub*  on  the  28rd,  with  a  course  directed  towards  the  NE. 

The  point  of  recurvature  of  this  storm  is  rather  more  northerly  than  nsnal. 
On  September  8th,  1889,  a  hurricane,  mentioned  by  Reid  in  his  '  Progresf 
of  Development  of  the  Law  of  Storms,*  recurved  in  85°  N,  65°  W,  being  mon 
easterly  and  northerly  than  the  one  now  under  discussion,  which  may  find  t 
fitting  place  in  class  6  of  the  hurricanes  of  the  Northern  Atlantic,  Westen 
Basin,  *  Hand  Book  of  the  Law  of  Storms,'  p.  47. 

So  far  as  the  above  data  are  concerned,  there  is  nothing  to  suggest  that  th( 
storm  was  incurvin^y  as  every  position  above-mentioned  can  be  explained  oi 
the  circular  theory.  The  only  winds  recorded  that  do  not  appear  to  find  f 
place  as  characteristic  of  this  hurricane  are  those  of  the  '  Wyoming*  of  th< 
28rd,  requiring  as  they  do  the  centre  to  bear  NNW  and  NW  of  the  ship 
When,  however,  she  stood  on  an  E  course,  the  storm  was  moving  away  to  th( 
NE,  so  that  these  winds  did  not  belong  to  the  storm. 

A  barometric  section  of  the  storm  from  SW  to  NE,  or  thereabouts,  is  showi 
by  the  following  readings  : 

*  Wy<H»i«g,'  50-22  in.  « G.  Lawrence,'  28*7  in.  'Cherub,*  28-93  in. 
The  gradijant  from  the  *  Wyoming'  to  the  *  G.  La'wrence*  is  very  steep,  1*5  in. 
and  that  from  4lie  *  I^lover*  to  the  *  Cherub'  is  nearly  as  steep,  1*2  in.  Fron 
these  gradients  it  follows  that  the  '  Georgetta  Lawrence'  and  the  '  Cherub'  la^ 
in  a  deep  barometric  depression,  the  margin  of  which  was  marked  by  higl 
barometric  readings. 

In  conclusion,  I  may  take  the  opportunity  of  remarking  that  the  paper  o 
Captain  To3mbee  furnishes  most  important  and  valuable  information  fo: 
prosecuting  the  study  of  cyclonology. 


DISCUSSION. 

Captain  Toynbee. — I  will  first  say  that  the  Plate  would  have  been  improvec 
by  the  addition  of  the  'Cherub*8*  and  other  data  (readers  may  add  them  in  pencil) 
but  I  wished  Mr.  Macfarlane's  work  to  appear  intact,  so  that  I  only  remarket 
that  the  '  Cherub's'  data,  considered  together  with  that  of  the  *  Sphinx*  (whicl 
ship  was  in  company  with  H.M.S.  *  Plover*^,  would  place  the  centre  of  the  cyclont 
to  the  SE  of  the  position  assigned  it  by  Mr.  Mncfarlane.  Mr.  Birt  comes  to  thi 
same  conclusion,  and  so  far  we  agree. 

But  when  Mr.  Birt  says,  "so  far  as  the  above  data  are  concerned,  there  ii 
nothing  to  suggest  that  the  storm  was  incurving^  as  every  position  above-men 
tioned  can  be  explained  on  the  circular  theory,"  I  cannot  agree  with  him ;  for  he  say 
that  "  on  the  23rd  the  centre  was  somewhere  between  the  *  Cherub'  and  *  Plover, 
but  nearest  to  the  *  Cherub,'  judging  by  her  barometer."  Now  the  *  Cherub'  wa; 
to  the  NW  of  the  *  Plover,*  so  that  if  the  centre  was  near  the  *  Cherub*,  it  wa 
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ilso  to  the  NW  of  the  *  Plover,'  and  that  ship's  wind  should  have  been  SW, 
according  to  the  circular  theory,  but  it  was  S£,  showing  say  0  points  of  incun'O. 
Again,  guided  by  the  barometers  of  U.M.S.  'Cherub*  and  the  'Georgetta 
Lawrence,  the  centre  of  the  cyclone  was  most  probably  between  them  at  noon 
of  the  23rd ;  and  I  tliink  Mr.  Birt  comes  to  the  same  conclusion.  This  position 
would  place  it  about  220  miles  S  by  £  from  the  'Albemarle,'  which  ship  had  a 
NE,  instead  of  E  by  N,  wind,  as  required  by  the  circular  theory,  showing  about 
3  points  of  incurve.  At  the  same  time  the  '  Wyoming'  was  about  200  miles  to 
the  SW  of  the  centre,  and  according  to  the  circular  theory  ought  to  have  had 
the  wind  NW,  instead  of  which  it  was  WSW,  showing  six  points  of  incurving. 

I  have  to  thank  Mr.  Birt  for  bringing  my  attention  once  more  to  the  subject, 
though  the  conclusion  I  come  to  is  much  the  same  as  before,  viz.  that  very  much 
more  good  data  is  needed  to  enable  us  to  work  out  the  cyclone  of  August  1873 
*atififactorily ;  but  there  is  strong  evidence  that  the  wind  does  incurve  in  our  West 
India  cyclones,  and  that  it  mavincur\'e  at  a  greater  angle  on  one  than  on  another 
>ide  of  the  centre.  Mr.  Meldrum's  paper  tends  to  the  same  conclusion  for  the 
soutbem  hemisphere,  so  that  I  think  meteorologists  have  no  right  to  rest 
B&t.i8fied  that  the  circular  theory  is  a  sufficient  guide  to  the  navigator. 

X  understand  that  General  Myer,  in  America,  and  Mr.  Rundcdl,  in  Liverpool, 
A^^  both  working  at  this  gale.  If  their  work  is  exhaustive,  nothing  more  need 
^  done ;  but  if  not,  it  may  help  towards  carrying  out  a  more  complete  investi- 
^^>^ion,  as  the  Meteorological  Office  is  still  collecting  the  logs  of  ships  that  were 
'Q    Xhe  North  Atlantic  during  any  part  of  August  1873. 

X'erhaps  I  may  be  allowed  to  call  attention  to  one  interesting  fact  which  I 
oxxi^ittedto  remark  on  in  my  paper,  viz.  the  lull  in  the  wind  which  the  'Cherub' 
experienced,  as  the  centre  passed  to  the  S  of  her.  It  seems  to  show  that  the 
S'K'a^ient  was  less  steep  on  the  border  of  the  calm,  which  probably  existed  at  the 
ct^Kitre  of  the  storm,  than  at  a  greater  distance  from  the  centre. 

CJaptain  Hull  said  that  if  there  is  no  decided  fall  of  the  barometer,  you  are 
i^o^  to  assume  that  you  are  in  a  cyclone,  although  you  may  be  in  the  neighbour- 
^^->od  of  one. 

^r.  BiKT,  in  reply,  stated  that,  in  connection  with  the  question  of  incurvature, 

^^    had  not  determined  the  positions  of  the  centre  of  the  cyclone  so  closely  as  to 

l>*"ing  out  the  slight  amount  of  incurvature  shown  by  Captain  Toynbee's  diagram  ; 

l^i«s  object  was  rather  to  indicate  the  sweep  of  the  path  of  the  cyclone  which,  to 

Vkmrn,  appeared  to  be  more  in  accordance  with  the  ordinary  paths  than  that  shown 

^y  Mr.  Maciarlane.     In  explanation  of  the  statement  in  his  paper  relative  to  his 

i^'*^  sibility  to  find  evidence  of  incurvature,  it  had  reference  rather  to  the  apparently 

Exaggerated  incurvature  as  shown  in  Mr.  Meldrum's  diagram  than  to  the  slight 

i-1  curvature  advocated  by  Mr.  Clement  Ley. 


^V.  On  the  Meteorology  of  December  in  the  southernmost  part  of  tlie  South 
Indian  Ocean,  Drawn  up  from  information  received  at  tlie  Meteorolot/ical 
Office*     By  Robert  H.  Scott,  M.A.,  F.R.S. 

^BE  meteorology  of  that  part  of  the  South  Indian  Ocoan  lying  between 
|iititade  46°  and  63°  8,  and  longitude  40°  and  80°  E,  in  which  are  the 
'^ds  of  Kergnelen,  the  Crozets,  and  Heard'8  (Mc  Donald's)  Island,  has 
'^c^fiy  been  discussed  in  the  Meteorological  Office  with  a  view  of  dcri\ing 
inehinfonnation  respecting  the  weather  in  tliis  region  in  December  as  might  be 
^^^^  in  connection  with  any  expeditions  which  may  be  sent  to  these  islands 
for  obBerving  the  transit  of  Venus  in  1874.  As  it  will  be  many  years  before 
'''^ore  complete  data  can  be  procured  and  prepared,  it  may  be  useful  to  make 
^  present  results  available  to  meteorologists  and  geographers  generally. 

*  Thii  paper  has  been  prepared  by  Mr.  B.  Strachan,  F.M.S. 
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From  the  registers  kept  in  this  region  during  the  month  of  Deeembe^c^^: 
sets  of  observations  were  selected  which  would  give  the  best  daily  m< 
yalues.     They  were  generally  six  in  number,  though  sometimes  less.     ^ 
day's  observations  wore  never  divided,  but  all  entered  to  the  position  of 
ship  at  noon.     The  barometrical  observations  have  been  corrected  for 
errors,  for  temperature,  and  reduced  to  sea-level.     The  temperatures  ha* 
been  corrected  for  any  errors  of  thermometers  exceeding  half-a-degree. 
specific  gravity  of  the  sea  is  given,  corrected  for  errors  of  hydrometers 
reduced  to  the  standard  temperature,  62^  F.     The  directions  of  the 
have  been  corrected  for  variation  of  the  compass. 

The  ships  all  sailed  eastward  through  the  region  ;  those  between  46^ 
50°  8  averaged  latitude  46""  40'  S,    and  those  between  50*^  and   58^  fi 

averaged  61°  12'  8. 

The  years  represented  are  the  following : — 

1855,  48  days ;  1856,  6  days ;  1857,  10  days ;  1858,  6  days ;  1859,      ^8 
days ;  1860,  4  days ;  1861,  6  days ;  1870,  10  days :  so  that  ihe 
tions  embrace  118  days  altogether. 

For  one  particular   day  there  are  observations  from  4  ships ;  for 
other  days  from  8  ships ;  and  for  twenty-two  of  the  days  from  2  ships. 

The  distances  apart  of  the  ships  were  too  great  for  satisfiictory 
comparisons  of  weather,  but  their  observations  indicate  the  law  of  win&     in 
relation  to  barometric  pressure.     In  applying  this   law  for  the  puiposo      ^ 
foretelling  the  wind's  direction  or  its  changes  in  high  southern  latitades,    'ftbe 
&11  of  barometer  due  to  change  of  latitude  should  be  taken  into  oonsid^wra* 
tion. 

The  average  heights  of  the  barometer  show  the  decrease  of  pressure  for*  in- 
crease of  latitude ;  but  there  is  also  considerable  difference  in  respec:^  ^ 
longitude.  The  barometer  ranges  higher  about  longitude  50°  to  70°  E, 
to  the  eastward  or  westward.  The  temperature  of  the  air  is  there 
slightly  higher.  Between  latitude  46°  and  60°  S,  from  longitude  40°  to  60^ 
£,  the  temperature  of  the  sea  increases  from  89°  to  45°;  but  betvreen 
latitude  60°  and  68°  S,  in  the  same  longitudes,  the  sea  is  remarkably  imi£om 
in  temperature.  The  prevalent  direction  of  the  wind  is  NW  or  WNW,  and  th* 
force  is  usually  high.  In  latitudes  46°  to  60°  S,  longitudes  40°  to  80^  S> 
December  appears  to  have  on  an  average  6  very  fine  days,  11  fine,  and  ^^ 
overcast ;  fog  or  mist  occurs  on  8  days;  rain,  hail,  or  snow  on  8  days;  itfsd 
squalls  on  4  days.  In  the  same  longitudes,  but  between  50°  and  68°  S  latitCL^^ 
December  averages  4  very  fine  days,  12  fine  days,  and  15  overcast;  f(fg  ^ 
mist  occurs  on  6  days ;  rain,  hail,  or  snow  on  10 ;  squalls  on  2  days.  X^  ^ 
remarkable  that  with  prevalent  winds  from  NW  and  WNW,  the  swell  o£  '^^ 
sea  should  predominate  from  W  and  WBW. 
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^Ihe  characters  of  the  clouds,  whenever  noted,  have  been  classified,  and 
as  follows : 


\ 

Lat.S. 

Long.  E. 

Obs. 

Cir. 

Cir-c. 

Cir-8. 

Cnxn. 

ChiTn-8. 

Str. 

Nim. 

0        0 

0         0 

I     40  to  45 

40  to  45 

18 

— 

5 

I 

7 

— 

2 

1 

45  to  50 

37 

I 

7 

10 

9 

2 

5 

1 

50  to  55 

28 

5 

5 

3 

4 

5 

5 

55  to  60 

33 

— 

6 

7 

2 

>3 

60  to  65 

38 

I 

2 

I 

>3 

— 

H 

65  to  70 

62 

5 

8 

— 

>5 

9 

17 

70  to  75 

»9 

3 

3 

3 

10 

2 

3 

75  to  80 

35 

5 

^ 

— 

7 

I 

«5 

1    50  to  52} 

40  to  45 

14 

3 

I 

6 

I 

— 

1          " 

45  to  50 

10 

— 

3 

I 

3 

— 

— 

1          *' 

50  to  55 

20 

— 

— 

— 

8 

— 

8 

1          " 

55  to  60 

17 

— 

2 

— 

I 

6 

— 

8 

1* 

60  to  65 

«3 

— 

— 

I 

2 

9 

I 

— 

91 

65  to  70 

21 
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5 

3 

— 

8 

— 

5 

»» 
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21 

— 

3 

2 

2 

9 

— 

5 

ft 
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18 

— 

I 
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12 

•" 

5 

^ 

53 

40  to  60 

18 

— 

— 

2 

— 

10 

6 

Prom  this  it  seems  that  the  cirrus  cloud  was  not  seen  south  of  latitude 
^^  8 ;  and  the  stratus  very  seldom.  Under  nimbus,  the  few  entries  of 
*  eumulonus"  (FitzRoj)  have  been  included. 

In  order  to  compare  the  mean  dynamical  motion  of  the  winds  with 
^^0  mean  barometrical  pressure  of  the  air,  the  resultant  direction  and 
^orcQ  of  the  winds  have  been  computed.  This  has  been  done  in  two 
^^dependent  computations.  First,  from  the  directions  and  mean  forces  by 
^be  Beaufort  scale,  as  given  in  the  table  annexed;  and  second,  from 
'^he  wind  observations  themselves,  convertingeach  estimated  force  into  velocity 
^^  nules  per  hour,  by  the  following  table,  which  is  an  approximation  to 
^Q  various  velocities  corresponding  to  the  several  grades  of  Beaufort's  scale, 
^^d  has  been  drawn  up  from  a  consideration  of  the  different  estimates  given 
'^y  the  several  writers  who  have  dealt  with  the  subject. 


£eaufort  Scale. 

Miles. 

Boanfort  Scale. 

Miles. 

0 

2 

7 

42 

1 

5 

8 

60 

2 

10 

9 

60 

8 

16 

10 

70 

4 

20 

11 

80 

5 

27 

12 

90 

6 

86 

Xt  will  be  seen  from  the  results  that  the  agreement  is  so  close  that  practi- 

y  it  is  a  matter  of  indifference  which  method  is  adopted. 
It  also  appears  that  the  height  of  the  barometer  is  related  to  the  force  of 
^  wind ;  the  resultant  wind  being  stronger  where  the  barometer  is  lower, 
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Notes  fbom  the  Obsbbyeb's  Registebs. 


Date. 


Bemarks. 


y.    m.    d. 
1855  '^  *^ 

1859  12    5 

1855  12  II 

.,     12  6 

1859  12  X 

>,     12  6 

1855  12  23 


i>    X2  13 
»    12    3 


»,    12    4 
1859  12    3 

1858  12  27 

1859  12  29 

1855  12  24 
1859  12  4 
1859  12  31 

1858  12  30 

1859  12  5 


»i 


If 


12  6 


la  7 


1855 

tf 

12 
12 

27 

17 

tf 

12 

10 

ft 

X2 

XI 

I86I 
1855 

1859 

12 
12 
X2 
12 

9 
18 

12 

XX 

1855 
1856 

12 

12 

24 
15 

185s 

12 

»S 

1856 

X2 

16 

1855 

X2 

13 

X856 
1855 

X2 
X2 

18 
»9 

X857 
X855 

12 

12 

15 
30 

o   / 

48  20 

46  XO 

49  30 

48  55 
46  21 
46  o 

48  30 


48  X4 
46  o 


45  4* 

46  o 

4S  30 
45  " 

48  10 
45  46 
45  26 

45  18 
45  43 

47  6 
47  40 


47  40 
47  14 

47  26 

48  JO 

45  54 

47  17 

48  30 

46  12 

51  o 
51  o 


51  o 

51  12 

50  30 

51  38 
51  40 


50  20 

51  40 


o  / 

43  30. 

44  25 

49  o 

48  56 

49  50 

47  o 
54  o 


50  50 
52  o 


55  41 
58  o 


3" 

55 

8 

60 
63 
63 

44 
31 
24 

68 
66 

27 
42 

68 

31 

69 

29 

74 

22 

70  53 

73 

12 

72 

0 

76 

26 
21 

76 

31 

0 

41 

0 

45 

0 

46 

0 

51 

8 

59 

0 

62 

20 

62 

45 

68 

8 

68 

0 

Passed  a  large  iceberg,  afterwards  a  smaller 

several  icebirds,  and  stormy  petrels. 
Great  numbers  of  birds ;  several  patches  of  sef 

Passed  two  small  bergs. 

An  iceberg  about  a  imle  in  diameter. 

A  large  quantity  of  kelp ;  several  seals  and  pen 

A  large  iceberg. 

A  large  iceberg,  about  200  feet  high,  and  about  1 
long.  Several  ioebirds,  Cape  pigeons,  petreli 
albatrosses ;  afterwards  two  large  ice  islands. 

Two  large  bergs. 

Water  discoloured,  a  quantity  of  seaweed  an 
birds. 

A  quantity  of  seaweed  and  a  number  of  icebird 
Water  more  greenish  than  usual ;  seaweed. 
A  land  bird ;  several  icebirds ;  a  few  albatrosse 
Large  quantities  of  seaweed. 

Water  a  lighter  colour. 
A  quantity  of  kelp. 
A  Uttle  seaweed. 

Large  quantities  of  seaweed. 

A  quantity  of  penguins ;  shoal  of  porpoises 

southward ;  large  quantities  of  seaweed. 
Shoal  of   porpoises  going  eastward  ;    water 

greenish  than  usuaL 
Plenty  of  albatrosses  and  penguins ;  four  whale 

great  many  albatrosses. 

A  small  piece  of  ice. 

Water  very  much  discoloured;  a  quantity  of 

about. 
The  water  very  much  discoloured. 
Seaweed. 

A  few  birds. 

Water  discoloured ;  a  few  birds. 

Some  seaweed. 

Several  patches  of  seaweed. 

Four  icebergs. 

An  iceberg  about  200  feet  high ;  also  a  piece  of 
ice. 

A  large  iceberg  and  a  quantity  of  small  pieces. 

A  few  petrels. 

A  large  iceberg,  distant  four  miles,  water  86®,  , 
wards  rose  to  89°. 

Sperm  whale. 

IVo  icebergs  and  four  large  pieces,  each  piece  i 

half  the  size  of  the  ship;  the  sea  breaking 

them. 

A  number  of  petrels. 

Sea  high ;  height  of  waves  30  feet,  distance  bet 
each  170  feet,  rate  about  1}  knots ;  sea  quite  £ 
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Notes  fbom  the  Observeb*s  Registebs. 


Remarks. 


12  31 


**5^  12  19 
*S57  ,2  16 


%9 


11  17 

12  18 
It  19 
12  20 


^57  It   17   50  50 


**70  12  26 


50  4 

51  JO 

51 38 

50  X5 

50  55 
5047 
50  59 
5x  38 


53    o 


0 

/ 

7a 

75 
70 

4 

50 
16 

73  45 

75  55 
77  10 
77  5» 

77  H 

76 

ao 

56 

0 

Water  greemsh. 
Sea  quite  green. 
Wat^  disooloored  a  little.    A  few  snow  birds,  Cape 

pigeons  and  sooty  albatrosses. 
Sea  mad-like  ooloor. 

Water  a  doll  green ;  a  number  of  seabirds. 

Two  whales,  sea  dark  blue, 

A  flook  of  sea  duoks. 

Water  much  discoloured ;  examined  some  of  it  with 
amicroscc^ ;  some  few  animalculaa,  but  not  enough 
to  colour  the  water.  Birds  about,  particularly 
diomedea  familiariM  (tic)  and  Cape  pigeons. 

At  midni^^t,  aurora  in  SE,  spreading  its  rays  some- 
times as  high  as  the  senithl 

A  small  iceberg. 


•^Vl. — On  the  Diurnal   VariaHom  of  the  Barometer.     By    John    Enox 
Lauohton,  M.A.,  F.R.A.S. 

[Beceived  March  11th.— Bead  April  16th,  1874.] 

'*-^  IB  £Euniliarly  known  to  meteorologists  that,  within  the  tropics,  the  baro- 
^eter  shows  diurnal  maxima  and  minima  with  almost  unfailing  regularity. 
^^ter  and  more  extended  observation  has  only  confirmed  the  broad  statements 
^Uade  many  years  ago  by  Baron  Humboldt  in  South  America,  and  by  Colonel 
^ykes  in  India ;  so  that  we  may  accept  the  phenomena  spoken  of  as  a  well- 
established  fBud ;  and  though  the  greater  fluctuations  and  changes  of  the  baro- 
meter in  higher  latitudes,  and  the  yery  frequent  passages  of  centres  of  low  or 
^^h  pressure,  with  their  atmospheric  disturbances,  quite  prevent  our  being 
^Me  to  trace  the  small  diurnal  variations  in  anything  like  a  complete  set  of 
observations, — since,  indeed,  they  are  not  shown  by  the  barometer, — it  would 
BtiU  appear  that  there  is  a  tendency  towards  their  formation,  which  we  may 
hirly  believe  to  be  continuous. 

As  an  instance  of  this,  I  here  give  the  mean  barometric  pressure  of  July, 
through  the  24  hours,  for  five  years,  1856-60,  at  Bamaoul,  abstracted  firom 
ihe  'Annales  de  I'Observatoire  Physique  Central  de  Bussie* : — 


Hoinu 

0. 

I. 

II. 

IIT. 

IV. 

V. 

VL 

VII. 

Barometer  .. 

(in  demi-tentlis} 

583+ 

1*192 

ri34 

1074 

1*026 

•988 

•979 

I  004 

1-064 

HoUBS**  ••  •• 

VIII. 

IX. 

X. 

XI. 

XI  r. 

xin. 

XIV. 

XV. 

Barometer  .. 
583+ 

I 'ISO 

I*I52 

1*180 

i*2oo    i*i88 

1178 

1*136 

1*122 
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HOUBS 

XVI.  XVII.  xvni.  XIX. 

1        1 

XX.  jxxr.  XXII. 

XXIII 

Barometer  .. 
583+ 

1-142 

ri74 

1*246 

1-298 

1-322 

1-364  ^  1-362 

1 

1*374 

My  present  object,  however,  is  not  to  discnss  the  gronnds  of  this  be) 
but,  taking  as  a  basis  the  fact,  of  which  we  are  well  assured,  that  in  tro] 
countries,  and  under  faTonrable  circumstances,  in  extra-tropical  countries  i 
the  barometer  is  found  to  attain  maxima  and  minima  values  at  certain  h 
with  very  persistent  regularity, — to  endeavour  to  deduce  from  this  a  t 
perfect  understanding  of  the  connection  between  wind,  temperature,  humi< 
and  barometric  pressure. 

As  a  general  summary  of  the  observed  facts,  sufficiently  accurate  for 
present  purpose,  I  may  say : — 

The  barometer  shows  maxima  readings  at  about  10  a.m.  and  p.m., 
minima  readings  at  about  4  a.m.  and  p.m. 

The  a.m.  maximum  is  more  marked  than  the  p.m. 

The  p.m.  minimum  is  more  marked  than  the  a.m. 

Or,  which  is  the  same  thing,  the  maxima  and  minima  by  day  are  both  i 
marked  than  those  by  night. 

In  considering  the  times  at  which  these  maxima  and  minima  occur,  w 
once  notice  that  those  of  the  minima,  about  four  o'clock,  afternoon 
morning,  are,  respectively,  very  nearly  the  hottest  and  coldest  parts  of 
day :  the  minima,  therefore,  cannot  both  be  attributed  to  the  absolute  ten 
ature  at  either  time;  for  if,  according  to  a  very  widely  held  doctrine 
column  of  hot  and  expanded  air,  such  as  we  have  about  four  o'clock  ii 
afternoon,  must  weigh  less  than  the  mean,  and  so  give  a  minimum  reac 
on  the  other  hand,  the  superincumbent  column  of  cold  dense  air,  about 
o'clock  in  the  morning,  must  weigh  more,  and  so  give  a  maximum. 

The  fact  also  that  the  maxima  occur  at  the  times  of  the  day  when  the 
perature  is  about  the  mean ;  when,  therefore,  the  weight  of  the  superimp 
column,  and  (according  to  the  theory  I  have  just  referred  to)  the  barom 
reading,  should  be  about  the  mean, — seems  to  render  untenable  any  idea  tha 
maxima  and  minima  are  due  to  the  absolute  temperatures :  whilst 
consideration  that  the  maxima,  though  occurring  at  the  period  of  gre 
change  in  the  temperature,  or  about  half-way  between  the  thermometric  ma 
and  minima,  make  little  distinction  as  to  the  direction  of  that  change, 
further  complicates  the  question. 

It  has  consequently  been  maintained  that  it  is  to  the  varying  tensic 
aqueous  vapour  at  different  hours  of  the  day,  that  we  must  look  for  an  e: 
nation  of  these  phenomena;  that,  for  instance,  the  morning  minimn 
caused  by  the  withdrawal  from  the  air,  by  condensation,  of  a  great  part  c 
vapour,  which  has  a  very  considerable  tension  in  tropical  countries, 
especially  in  the  neighbourhood  of  the  sea,  to  which  our  observatiom 
chiefly  restricted.     To  this  it  might  be  objected  that  the  vapour  withdraw 
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aced  by  air,  which  is  heavier,  thns  increasing  the  weight  of  the  colamn ; 

i;hat  if  the  condensation  by  night  tended  to  cause  a  minimnm  at  the  coldest 

rt  of  the  night,  so  the  free  evaporation  going  on  by  day  should  tend  to 
a  maximum,  or  at  least  an  increased  reading,  at  the  hottest  part  of  the 
Without  overwhelming  proof,  it  can  scarcely  be  admitted  that  such  very 
opposite  causes  as  a  maximum  condensation  and  a  maximum  evaporation 
produce  exactly  the  same  effect  on  the  barometric  reading. 

Ihe  circumstances  of  the  maxima,  however,  seem  to  offer  a  still  stronger 
ol>]eetion  to  this  manner  of  considering  the  subject ;  for  the  hours  at  which 
tlxese  recur,  are  the  hours  at  which  not  only  the  temperature,  but  also  the 
qn&ntity  and  tension  of  vapour,  are  very  nearly  at  the  mean,  and  are,  at  the 
respective  hours,  changing  in  opposite  directions ;  and  there  is  certainly  no 
self-evident  reason  why  a  mean  tension  of  vapour  present  in  a  column  of  air 
at  the  me«m  expansion  should  cause  a  higher  reading  of  the  barometer  than 
hr^th  a  maximum  tension  in  a  column  at  a  maximum  expansion  and  a  minimum 
tension  in  a  column  at  a  minimum  expansion. 

£ut  the  principle  of  considering  the  barometric  pressure,  at  one  place,  on 
oxie  day,  as  composed  of  two  pressures, — that  of  the  dry  air  and  that  of  the 
▼Aponr, — seems  to  me  altogether  unsound  and  inadmissible.  The  investigations 
of  Dove,  some  years  ago,  gave  a  prestige  to  the  method  of  resolving  the 
pressure  into  these  components ;  so  that  it  has  been  adopted  unthinkingly 
^<^  cases  to  which  it  is  quite  inapplicable.  Dove*s  introduction  of  the  method 
"^^8  principally,  if  not  entirely,  with  the  view  of  comparing  the  barometric 
Fressore  at  different  places,  at  different  seasons ;  and  when  applied  to  only  one 
place,  referred  to  the  annual  variations,  to  changes,  that  is,  extending  over 
a  long  period,  through  which  the  effect  of  the  prevailing  winds  would,  in  the 
^▼orage  of  a  great  number  of  years,  be  practically  a  constant.  Or  again,  in  com- 
paring the  contemporaneous  changes  in  the  pressure  of  air  in  two  different  but 
^^acent  districts,  the  difference  in  the  change  of  the  several  components  of 
^e  air  may  and  must  be  taken  into  consideration  :  and  thus  not  only  the  in- 
^^xtxhietion  or  withdrawal  of  vapour  is  a  point  to  be  dwelt  on, — since  in  the 
difierent  places  the  change  may  be  going  on  in  opposite  directions, — but  also 
the  difference  which  exists  between  the  co-efficients  of  expansion  of  vapour 
and  dry  air  has  to  be  taken  into  account,  as  giving  increased  importance  to 
differences  of  temperature. 

In  a  paper  which  I  had  the  honour  of  reading  before  this  Society  last  May, 

I  referred  to  these  differences  as  bearing  directly  on  the  phenomena  known  as 

"  land  and  Sea  Breezes  ; "    but  when  our  consideration  is  more  especially 

^'I'lied  to  the  atoaospheric  circumstances  of  one  locality  on  one  day,  it  seems 

^  ixie  that  the  components  of  the  pressure  do  not  properly  enter  into  the 

^^i^Btion :  to  all  intents  and  purposes,  the  pressure  is  one,  the  air  is  one :  as 

p^e,  fiie  air  expands  or  contracts ;  as  one,  the  pressure  increases  or  decreases ; 

^  over  the  land,  the  quantity  of  vapour  experiences  no  very  great  increase 

^^  evaporation;  any  increase  there  may  be,  is  blown  in  from  other  r^ons, 

^^^  especially  from  the  sea,  and  is  therefore  necessarily  dependent  on  the 

^^^Qetion  of  the  wind,  the  neighbourhood  of  the  sea,  and  the  many  changing 

Haw  8BBU8.  -  VOL.  n.  M 
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and  nncertain  influences  which  may  be  acting,  in  other  regions,  to  angme 
or  diminish  evaporation. 

It  has,  again,  been  argued  that  the  quantity  of  vapour  in  the  air  near 
sur&ce  of  the  earth  is  probably  greatest  about  ten  o'clock  in  the  forenoc:^ 
when  it  is  rapidly  forming  and  has  not  yet  had  time  to  disperse.  Bat 
observation  at  once  negatives  this  view.  According  to  Colonel  Sykes,  stt 
Bombay,  in  March,  the  weight  of  moisture  in  a  cubic  foot  of  air  was  7*^  27 
grains,  giving  a  relative  humidity  of  68*55  between  9  and  10  a.m.  :  wh^mlst 
between  4  and  5  p.m.,  these  numbers  had  risen  respectively  to  10*497  CK^o-d 
77.71.  [Phil.  Trans,  vol.  125,  p.  210.]  Much  of  this  increase  of  vapoiLar-  is 
probably  blown  in  by* the  sea  breeze;  but  this  would  only  confirm  whafe/^  I 
have  just  said  as  to  the  impropriety  of  considering  separately  the  compon^KGCfcis 
of  the  pressure,  in  reference  to  the  diurnal  variations  in  one  locality. 

A  part  at  least  of  the  confusion  and  difficulty  which  surround  this  problem 
seems  to  me  due  to  the  habit  meteorologists  have  got  into  of  considering 
barometric  pressure  simply  as  a  function  of  the  weight  of  the  super-im 
column  of  air.  If  that  column  is  throughout  in  equilibrium,  there  is 
doubt  that  the  elastic  force  of  its  lowermost  part  is  properly  and  exactly  re 
sented  by  its  weight :  but  this  is  not  the  case  when  disturbing  agenoies  ^Mxe 
at  work,  forcing  the  column  out  of  equilibrium.  We  know,  experimenta-S.  Jj, 
that  if  a  quantity  of  air  be  confined,  as  in  a  bladder,  its  elastic  force  incr&wt^ses 
with  increase  of  temperature,  until  it  attains  sufficient  strength  to  burst  ^^e 
confining  envelope :  and  by  a  simple  adaptation  of  glass  vessels,  firom  on<»  o^ 
which  the  air,  whose  elastic  force  has  been  increased,  is  allowed  to  rash  ir^^ 
the  other,  it  is  easily  shown  that  its  inertia  carries  it  on  past  the  point  ^^ 
equilibrium  of  elastic  forces ;  so  that  where  the  pressure  was  highest,  ^^ 


becomes  lowest ;  and  that  this  change  of  high  and  low  pressures  goes  on  rr^-^^^ 
two  or  three  alternations,  or  more,  according  to  the  difference  primarily  ic==^^* 
parted.     This  is,  in  fact,   a  mere  modification  of   Daniell*s   well-kno^^^^^^ 
experiment. 

The   immediate   action   of   this   recuperative   or  resilient  power  in 
elasticity  of  the  atmosphere,  is  curiously  illustrated  in  a  notice  of  the  heav^T^ 
rainfall  at  Durban  on  4th  March,  1878,  communicated  to  us  last  June  by  ou 
President  (Dr.  Mann). 

On  March  8rd,  at  9  a.m.,  the  barometer  stood  at  29*984  in. 
„       6th,       „  „  80*214  in. 

During  the  night  4th-5th,  the  rainfall  was  G*5  inches. 

We  have  here  an  instance,  not  by  any  means  singular,  of  one  great  diffi 
culty  which  lies  in  the  way  of  all  attempts  at  theoretical  investigation 
meteorological  phenomena  ;  of  the  apparent  contradiction  which  these  offei^ 
to  theoretical  reasoning.  We  may,  I  think,  fairly  assume  that  the  sadder^^ 
abstraction  from  the  air  in  the  neighbourhood  of  Durban  of  vapour 
cient  to  give  6}  inches  of  rain  within  a  few  hours  must  have  reduced 
elastic  force  of  that  air ;  yet,  according  to  the  barometric  reading,  the  elast^*^^ 
force  was  increased.  I  think  the  apparent  contradiction  may  be  explaine^^^^ 
by  reference  to  the  recuperative  power  of  which  I  have  spoken.     That  ^ 


LAUOHTON-«ON  THE  DIUBNAL  TABIATIONS  OF  THE  BAROMETER.  159 

^^uuinished  elasticity  accompanies  such  a  rainfall  must  bo  conceded  :  into  the 

comparative  vacuum  so  formed,  the  adjacent  air  immediately  enters ;    and 

tine  momentum  of  the  air  once  in  motion,  causes  an  excess  to  enter  into  the 

ga^ven  space,  thus  compressing  the  air,  increasing  its  elastic  force,  and  raising 

tJ^e  barometer. 

The  question  then  fairly  arises  whether  we  have  not,  in  the  experiments 
&zid  observationfl  to  which  I  have  referred,  a  state  of  things  somewhat 
^Kialogons  to  the  conditions  under  which  the  diurnal  maxima  and  mimima  so 
^golarly  recur — whether,  in  iekci,  the  forenoon  maximum  may  not  be  due  to 
le  increase  of  elastic  force  in  the  lower  body  of  air  consequent  on  the  rapid 
^^zid  increasingly  rapid  heating  from  the  surface  of  the  earth,  before  it  has 
Stained  sufficient  strength  to  overcome  the  inertia  of  the  air  at  rest,  above  or 
aground,  and  so  to  enlarge  its  volume  :  whether  the  afternoon  minimum  may 
Slot  be  due  to  the  inertia  of  the  air  in  motion,  which  carries  it  away  from  the 
^lace  of  observation,  in  excess  of  what  was  required,  as  well  as  to  the 
diminishing  rate  of  change  in  temperature :  and  similarly,  whether  the  noc- 
'^'Urnal  TnaxiTnum  and  Tninimnm  may  not  be  caused  by  alternate  influx  and 
^ffioxy  assisted,  perhaps,  by  other  agencies.  It  is  this  question  which  I  pro- 
I^OBe  now  to  consider. 

The  irregularities  of  the  surface,  and  the  different  capacities  for  heat  in 
^be  soil  of  adjacent  places,  much  as  they  must  modify  the  efifoot  produced 
^>ii  the  air,  are  accidents,  not  essentials,  of  the  problem :  we  may,  therefore, 
*or  the  present,  neglect  them,  and  suppose  that  the  temperature  of  the  sur- 
I,  and  of  the  air  immediately  resting  on  it,  rises  continuously  from  day- 
:,  or  somewhat  before  it,  till  between  2  and  8  in  the  afternoon. 
Ijet  W  L  E  denote  three  patches  of  the  earth's  surface,  on  the  same 
I^aralleiof  latitude,  contiguous  to  each  other,  and  sufficiently  large  to  allow  a 
^^Hsible  difference  in  local  time:  and  suppose  L,  the  middle  one  of  the  three, 
be,  especially,  the  place  of  observation. 

W  W  L  E  E' 

At  the  coldest  part  of  the  night,  the  air  over  L  is  contracted  to  its  extreme 
''"'^Kixit,  and  other  air  is  flowing  in,  to  fill  the  void  which  the  contraction  would 
^^therwise  occasion.     That  it  does  not  flow  in  quite  contemporaneously  with 
^^e  contraction  seems  pointed  out  by  the  niinimum  of  early  morning ;  and  if 
'^'o  may  admit  this,  it  would  appear  that  the  subsequent  influx  not  only  gives 
height  and  additional  pressure  to  the  column,  but  gives  the  whole  mass  a 
^ei-tam  downward  motion,  which,  slight  as  it  may  be,  resists  the  upward 
^^i^dency  which  begins  to  be  excited  in  the  lower  strata  by  the  heat  commu- 
nicated by  the  earliest  rays  of  the  sun.     But  at  this  same  time,  the  air  over 
-^ »  which  has  felt  the  influence  of  the  sun  still  earlier,  has  begun  to  overcome 
'Uie  inertia  of  the  air  around  it,  and  is  enlarging  its  volume  towards  the  west, 
"^us  driving  air  towards  L.    It  does  not  drive  the  air  eastwards,  towards  E' ; 
^or  there  the  sun,  having  still  more  power,  has  caused  a  still  greater  elasticity 
^^  the  ur,  which  is  therefore  expanding  with  still  greater  force  :  nor  to  the 
*^orth,  nor  to  the  south  ;  for  the  conditions  there  are  locally  the  same  as  at 
^  •  the  west  is  the  place  of  least  resistance,  and  in  that  direction  the  escape 
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takes  place,  gently  at  first,  bat  gradually  increasing  in  yolmne  and  yelocilji  ■■ 
Through   some   sensible  time    after    sunrise   at  L,    we   have  then   theB«»> 
conditions : — 

An  influx  of  air  in  the  upper  strata  of  the  atmospheric  eolnmny  gmng  nk— 
creased  weight  and  increased  pressure : 

A  downward  motion  of  the  upper  part  of  the  column  t 

An  increase  of  elastic  force  in  the  lower  part  of  the  colnnm,  due  to  ike  in — 
creasing  temperature : 

An  influx  of  air  from  the  eastward,  gentle,  but  gradually  increasing; 

The    united  eflect  of    these   conditions   must  be  an   increase    in 
barometric  pressure  at  L,  which  will  continue  until — 

The  influx  above  comes  to  an  end  : 

The  downward  motion  is  checked : 

The  air  in  the  lower  part  of  the  column,  having  overcome  the  downwanf 
motion  above,  and  the  inertia  of  the  air  lying  towards  the  west,  begins  to 
escape  in  proportion  to  the  increase  of  temperature : 

The  influx  from  the  east  no  longer  increases,  and  begins  to  deexease. 

■ 

Now,  if  all  these  conditions  happened  at  one  time,  that  would  be  the  time 
of  maximum  pressure;  in  estimating  which,  it  should  be  borne  in  mind 
that  the  barometer  is  but  a  sluggish  instrument,  and  that  time  is  required  to 
overcome  the  inertia  of  the  column  of  mercury  :  the  indications  of  a  ehange 
in  pressure  are  thus  not  sensible  till  some  time  after,  the  ehange  has  aotoally 
taken  place. 

It  is  quite  impossible  to  attempt  any  numerical  estimate  of  the  time  during 
which  the  influx  above  continues :  but  as  the  gradients  down  which  it  nma 
are  extremely  fine,  the  motion  must  be  extremely  slow,  becoming  slower  and 
slower  as  it  draws  to  an  end.  The  reversion  of  the  do¥mward  motion  mnsi 
in  great  part  depend  on  the  augmented  elasticity  of  the  air  below  i  vhieh 
again  depends  on  the  proportionate  increase  of  temperature  and  expansion. 
The  rate  at  which  the  temperature  increases  is  therefore  an  important  con- 
sidera^on  ;  for  so  long  as  this  rate  is  increasing,  so  long  is  there  an  iDflteasing 
increment  to  the  pressure  which  is  accumulating  to  produce  motion  in  the  sur- 
rounding mass  of  inert  air.  But  when  the  inertia  of  repose  has  been  overcome, 
when  the  mass  of  surrounding  air  has  a  certain  momentum,  when  the  air  at 
L  no  longer  receives  an  increasing  but  a  decreasing  increment  of  temperature, 
when  therefore  the  increment  of  its  expansive  tendency  is  becoming  less,  the 
accumulation  of  pressure  stops,  the  elastic  force  ceases  to  increase.  This  is 
the  time  of  the  forenoon  maximum. 

When  the  increment  of  temperature  and  expansive  tendency  is  no  longer 
an  increasing  quantity,  and  when  the  surrounding  air  (its  inertia  of  rest 
being  overcome)  is  being  driven  outwards,  the  pressure  at  L  begins  to  de« 
crease ;  the  temperature  and  expansive  tendency,  however,  still  increase,  and 
continue  to  drive  the  air  outwards  vnth  increasing  velocity,  and  thus  fiisi 
check  the  light  wind  which  has  been  blowmg  in  from  the  east,  and  afterwards 
drive  it  back,  causing  later  in  the  day,  when  the  expansive  tendency  is  at  its 
maximum,  a  reverse,  or  light  westerly  wind  to  be  felt  at  E  or  E'.      Now  the 
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being  forced  away  fronx  L,  towards  the  west,  towards  the  cast,  and 
ca-piK-ards,  acquires  a  certain  momentum ;  it  gets  way  on  it,  and  does  not  lose 
£t;  for  some  time  after  the  force,  which  gave  rise  to  it,  has  ceased  to  act.  The 
Aximam  temperature  is  about  2  p.m. ;  after  which  the  expansive  tendency 
I,  and  the  outward  thrust  ceases :  the  outward  motion,  however,  still 
tinuAS,  gradually  becoming  less ;  and  at  the  moment  when  it  stops,  we 
the  conditions : — 

ThjQ  air  has  moved  away  in  excess  of  what  oorresponds  to  the  existing 
€2l&stic  force : 

IThe  elastic  foroe  is  itself  diminishing. 

Xt  is  about  this  time  that  the  barometer  shows  its  minimnm  afternoon 
reading. 

JkB  soon  as  the  outward  motion  has  come  to  an  end,  the  reverse  or  inward 

motion  commences:  this  is  principally  from  the  place  where  the  outward 

n&otion  similar  to  that  we  have  just  spoken  of  is  going  on,  that  is  from  W 

and.  W,  giving  rise  to  a  gentle  and  increasing  breeze  from  the  west :  the 

Btiperincnmbent  column  also  begins  to  press  downwards  into  the  place  L, 

wlxere  the  elasticity  of  the  air  has  been  diminished,  and  where  the  temperature 

is  icdling.    This  influx  of  air  will  increase  the  barometric  pressure  ;  and  the 

^^9  once  in  motion,  will,  by  reason  of  its  *'  way'*  or  inertia  of  motion,  con* 

^^cie  to  flow  in,  eyen  after  the  comparative  vacuum,  which  primarily  gave  rise 

to   the  influx,  has  been  filled.     When  this  motion  comes  to  an  end  is  the  time 

0^     the  evening  maximum.      And   the  reverse  motion  which  immediately 

'^U.ows  it,  accompanied  by  a  decrease  of  temperature,  in  exactly  the  same 

^^»^,  occasions  the  minimum  of  early  morning. 

XVom  what  I  have  said,  it  wUl  appear  that  if  the  theory  of  these  diurnal 
^^^^ations,  which  I  have  proposed,  be  correct,  we  should  find  a  distinct  ten- 
d^c^^ey  towards  easterly  winds  in  the  morning,  that  is,  whilst  the  barometric 
'^K«^ding  is  appniaohing  its  forenoon  maximum  ;  and  a  corresponding  tendency 
^*^  westerly  winds  in  the  evening,  whilst  the  barometer  is  approaching  its 
O'V^QiOg  maximum.  Here,  then,  observation  ought  to  step  in  :  but  I  am  sorry 
have  to  say  that  published  observations  which  fairly  bear  on  the  question 
extremely  scarce.  There  is,  however,  a  certain  amount  of  collateral 
e-^^dence,  which  I  will  briefly  state. 

nt  is  fblly  recognised  by  our  seaflEuring  population  all  along  the  south  coast, 

th.at  in  fine  summer  weather,  the  wind  is  easterly  in  the  morning,  and  goes 

i^c>miQd,  through  south,  to  westerly  in  the  evening.  The  truth  of  this  was  brought 

nome  to  myself  in  a  very  practical  manner  during  two  summers  that  I  spent 

*^  Uilfordi  on  the  coast  of  Hampshire ;  for  the  west  wind,  however  slight, 

DxroQgiit  in  a  surf  that  made  bathing  from  the  beach  unpleasant  and  even 

^^^oolt,  whilst  with  an  easterly  wind,  the  sea  was  as  smooth  as  a  mill-pond. 

bushed  every  morning  at  7  o'clock,  and  almost  always  In  a  smooth  sea ; 

j^llereas  in  the  evening  the  sea  was  generally  breaking  heavily.     A  notable 

^^^^tance  of  this  is  recorded  in  the  history  of  one  of  our  battles  with  the 

^PMuflh  Armada :  it  would  be  out  of  place  here  to  go  into  the  details  of  this 

^ttle ;  I  will  therefore  merely  refer  to  Froude,  or,  which  is  still  better,  to 

*-^yard,  or  Hakluyt. 
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The  same  thing  is  distinctly  marked  on  the  south  coast  of  France,  and 
peciallj  in  the  roadstead  of  Hyeres  :  this  is  the  account  given  by  Admiral 
Bourgois,  of  the  French  Navy  [Bevue  Maritime  et  Coloniale,  vol.  xviii.  p« 

417.]: 

**  The  roadstead  of  Hyeres  is  bounded  on  the  north  by  the  coast  of  Provenoef 
running  in  an  £NE  direction,  and  on  the  south,  by  a  chain  of  islands  low 
enough  to  allow  the  breeze  from  the  sea  to  pass  over  without  difficulty. 
During  the  fine  days  of  spring  and  summer,  when  there  is  no  great  atmo- 
spheric current,  there  is  very  often  in  the  morning  a  light  breeze  from  the  east, 
which  turns  with  the  sun  towards  the  south,  gradually  getting  fresher ;  and 
dies  out  in  the  west  about  sunset.  The  same  phenomenon  is  obeeiyed-also, 
under  similar  circumstances,  in  the  roadstead  of  Toulon,  but  less  frequently, 
on  account  of  the  sea  breeze  being  stopped  by  the  peninsula  of  Saint 
Mandrier.*' 

It  is  then  to  be  asked  whether  these  distinct  diurnal  changes  are  the  mere 
alternations  of  land  and  sea  breezes.  It  has  been  very  commonly  assumed 
that  they  are.  Admiral  Bourgois  is  sure  of  it ;  and  explains  the  rotation  of 
the  wind  by  reference  to  the  theory  expounded  by  Dove,  in  respect  to  his  Law 
of  Gyration.  Now  I  have  no  doubt  whatever  about  the  general  truth  of  the 
Law  of  Gyration  :  but  I  have  very  great  doubt  as  to  the  correctness  of  Dove's 
theory ;  consequently,  I  cannot  accept  a  reference  to  it  as  an  explanation  of 
this  or  any  other  phenomenon.  But  even  if  I  was  fully  prepared  to  accept 
Dove's  theory,  Bourgois'  application  of  it  is  inadmissible ;  for  the  sea  breeze 
ought,  in  its  beginning  at  any  rate,  to  blow  at  right  angles  to  the  land,  that  is 
from  the  south ;  from  which  direction  it  should  (according  to  Dove)  gradually 
draw  round  to  the  westward :  but  there  is  certainly  nothing  in  Dove's  theory 
which  can  explain  the  sea  breeze,  whatever  may  be  its  cause,  beginning 
parallel  to  the  coast,  from  the  oast. 

The  pres<^nce  of  land  and  sea  breezes  does,  however,  undoubtedly  compli- 
cate the  question ;  the  more  so,  as  the  changes  on  the  north  coast  of  Africa 
seemed  markedly  different.  I  have  wished,  therefore,  to  eliminate  these  by 
the  consideration  of  diurnal  changes  at  stations, — 

Where  a  high  temperature  might  render  the  effects  I  have  described 

sufficiently  sensible  ;  if,  indeed,  they  exist : 
Remote  from  the  sea,  and  from  the  influence  of  land  and  sea  breezes : 
Bomote  from  mountains,  and  free  from  forced  currents  of  air : 
Where  the  prevailing  wiod  is  not  so  strong  as  to  swamp  any  tendency 
to  regular  diurnal  variation. 

Well,  I  have  sought  for  these  stations ;  but  have  not  found  them  in 
suf&cient  numbers.  I  open  the  map,  and  lay  my  finger  on  Murzuk.  There 
is  the  place :  if  I  could  only  get  a  long  series  of  observations  from  it,  it 
would  almost  settle  the  question.  But  there  are  absolutely  no  observations 
at  all ;  which  is  the  more  provoking,  as  many  travellers  and  so-called 
scientific  expeditions  have  stayed  there  for  weeks  or  months.  Lahore,  D«ilhi, 
half  a  hundred  places  in  India  might  be  named,  returns  from  which  during 
the  hot  months  preceding  the  commencement  of  the  south-west  monsoon 
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^oold  be  of  very  great  valne.  There  are  none  to  be  had.  From  the 
Western  States  of  the  Union,  from  Kansas,  Missouri,  or  Kentucky ;  from 
stations  snch  as  Forts  Leayenworth,  Gibson,  or  Kearney,  the  observations 
are  published  only  in  abstract.  I  understand  they  are  preserved  at  Washing- 
ton in  MS.  If  these  remarks  should  be  fortunate  enough  to  attract  the 
notiee  of  any  of  our  American  fellow- workers,  perhaps  some  of  them  may  be 
uidaced  to  examine  into  the  returns  from  stations  such  as  those  I  have 
named. 

The  Russian  stations  alone  remained,  and  from  these  the  published  obser- 
vations are  very  full:   but  of  those  which  are  given  in  complete  detail, 
^arnaoul  is  the  only  one  that  satisfies  the  conditions  I  have  enumerated ; 
^e  only  one,  therefore,  with  regard  to  wliich  I  was  altogether  unfettered.     I 
found  that  for  the  five  years  185G-60,  the  barometric  maxima  in  July  were 
^^  11  a.m.  and  11  p.m.    [see  ante,  table  on  p.  155.]     I  took  therefore  the 
observations  of  wind  for  two  hours  before  the  maxima,  that  is  for  9  a.m.  and 
^  p.m.    For  the  other  stations  I  had  to  content  myself  with  the  hours  of 
^observation  given,  which  are  for  the  most  part  7  am.  and  9  p.m. 

I  have  included  also  the  observations  from  the  State  of  New  York,  which 

*^^^e  lately  been  published  by  authority :  but  it  is  necessary  to  point  out  that 

'^^©se  stations  do  not  fuDy  satisfy  the  conditions  I  have  laid  down  ;  some  of 

^O.^m  are  near  the  sea  ;  some  are  close  to  the  lakes  ;  possibly  some  are  by  no 

^K^eans  clear  of  local  influences :  as,  however,  the  sea  is  to  the  east  and  the 

to  the  west,  the  disturbances  arising  from  these  should  produce  oppo- 

effects,  and  should  counterbalance  each  other.     Such  as  they  are,  I  have 

erefore  taken  them  collectively  in  the  first  instance  ;  and  have  afterwards 

^ elected  those  which,  so  far  as  the  map  shows,  are  the  best  suited  for  my 

t^xirpose,  midway  between  sea  and  lake. 

The  subjoined  table  is  an  abstract  of  these  observations  for  the  month  of 
iy.    It  is  constructed  as  follows : — 

All  winds  having  easting  or  westing  were  included  as  easterly  or  westerly ; 

dthe  sums  of  these,  at  the  a.m  and  p.m.  observations,  reduced  to  the  ratio 

t'ocorded.     I  have  then  further  compared  those  ratios  in  u  compound  ratio, 


number   of  easterly    winds 
number   of   westerly  winds 


at  hour  stated  a.m. 


B  number  of    easterly   winds 


at  hour  stated  p.m. 


number  of  westerly   winds 
^d  have  tabulated  the  numerical  value  of  this  ratio  A :  B.  (see  p.  164). 

Xt  will  be  seen  that  the  ratio  A  :  B  is  in  all  cases  greater  than  unity  ;  that 
^*  there  is  at  all  these  stations  a  distinctly  greater  tendency  to  easterly  winds 
^  the  morning  than  in  the  evening ;  and  that,  though  westerly  winds  are 
^^lywhere  prevailing. 

^0  one  can  possibly  feel  more  thoroughly  than  I  do  how  incomplete  this 
^^le  is.  If  I  have  shovm  that  theoretically  there  may  be  such  a  diurnal 
^^Hation  of  wind,  closely  connected  with  the  changes  of  barometric  pressure, 
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the  very  imperfection  of  the  table,  which  is  all  I  o&n  prodace  as 
evidenee,  ma;  perhaps  lead  to  further  inveatigation  of  a  anhjeet  which  seei 
to  me  to  promise  groat  results ;  resolts  whioh  may,  indeed,  aSeet  the  wh< 
scope  of  BcientJfic  meteorology. 


BamAoul  (0 

KBlOllg&{l)     

KourskCt) 

Ichini  (i) 

VniionB  Stations  in  New  York  State  (2) 

Oxford  (I)  !!.'!*.!.'."!)!!;.'."*.'..'."; 

Cortlftiid  (a)    


1850-61 
'851-63 

1852-61 
1853-63 

1K53-60 
■»S3-S6 
'853-63 


A.H.  (A), 
i    E.,    W. 


■923 

IX. 

.-1,6 

X. 

■705 

1-310 

P.M.  (B). 


Ii.)    Amuln  da  I'ObHrrutoire 
o  IJniTenity,  at  nmdi;  Stutioa 


^r'^js'c 


0,  tltMij,  1871. 


DISCUSSION. 

Captain  Totnbee  thonght  Mr.  Laughton'a  paper  was  an  excellent  one,  tli»-«-«  J?! 

he  could  not  follow  it  entirely,  but  wished  to  rend  it.      He  was  not  aatiafied  wi'"  ■I' 

the  old  theory  of  diurnal  range.     He  had  found  in  square  40  (in  the  Open    ^s-^> 

that  during  the  months  of  January  and  February-  the  NE  Trade  was  eitrenTM.  <5l) 

,     .,.,. '--[r.Lau"-  "  


Laughton  conld  account  for  this  bj  his  the  « 


gua^,  and  wished  to  know  if  Mr.  1      ^  _  ,     

Mr.  Stkaciia,k  thought  that,  notwithstanding  the  well-lcnown  ability  of 
author  as  a  reasoner  and  eipounder  of  facts,  on  a  subject  so  involved,  upon  wfc^"**^ 
there  were  available  so  few  results  from  facts,  it  nas  not  to  be  expected  that  *•'*' 
results  of  speculation  would  be  all  accepted.  Much  in  the  puier  mighC^  ^ 
questioned,  without  detracting  from  its  value  and  interest.  A  satisMotory  tb^^^ 
could  hardly  be  propounded  until  observations  had  measured  the  diurnal  r^  ~" 
from  the  equator  to  the  pole.  The  statement  that  the  second  maximnm  and 
second  minimum  were  not  so  great  as  the  first  must  be  received  with  some  1^ 
tation.  Under  some  circumstances  they  are  equal,  under  others  the  ineqQaliLi^_.r 
the  other  way.     Diurnal  barometric  range  must  be  investigated  for  ceoKraolB.  -m.*=^ 


Cht 


-rlie 


pos,l 


Diurnal  barometric  range  must  be  investigated  for  geograplB. "" 
n  and  for  the  time  of  year,  that  is,   astronomical   position.     The   a"^ 


tieating  elfect  seems  hardly  sutncieiit  to  account  for  the  plienomenon ;  becanvi  ' 
it  depended  principally  upon  heat,  it  might  he  expected  to  be  more  markec^B  '"^ 
land,  where  the  heat  was  greater  and  the  range  of  temperature  larger,  tha:^**-  ' 
sea.  But  in  the  same  latitude  as  on  land,  out  at  sea,  where  the  temperatura  ~^S, 
very  uniform,  the  diurnal  range  of  the  barometer  was  equally  great.  The  c^V-**^ 
culty  in  explaining  it  satisfactorily  at  present  arises  from  our  knowing  too  l^K-  *-*' 
about  ita  laws  of  variation  with  latitude,  longitude,  elevation  above  tiie  sea,  ^^^ 

the  seasons.     However,  the   subject   was   not   being   neglected:     Mr.    Ha^ — ^'5 
Simmonds  had  been  working  upon  it  for  the  past  ten  years  as  much  as  he  e<^-    ^l-^'' 
deducing  the  diurnal  range  of   the  barometer  from  every  available  iiiiiuw  ~~~ 
observationH  made  in  any  part  of  the  globe,  and  he  had  brought  together  a  ^    * 
store  of  facts  on  this  subject.  , 

Mr,  Laoohton  quite  agreed  with  what  Mr.  Strachan  had  aaid  abont^^^^^ 
necessity  of  observations:  unforiunatelv  Buitable  ones  are  sadly  wanting.  ^'^^^' 
fiict  that  the  barometric  variations  are  distinctly  marked  in  the  open  sea,  wh^  "^ 
tliere  is  comparatively  little  change  in  temperature,  may  possibly  enongh  ■'''^,-—1 
that  differences  in  the  rate  of  evaporation  produce  similar  effects  to  differeiv  ^tlS 
in  the  increments  of  temperature ;  and  can  be  consistently  explained  as  ac&  ^S^S, 
in  the  same  manner,  lie  did  not  see  that  the  gusty  nature  of  the  Trade,  wl*  ^^^1 
Captain  Toynbee  had  spoken  of,  can  be  referred  to  the  same  caose  :  he  wob-* 
however,  be  unwilling  to  express  a  distinct  opinion  on  such  a  point,  with 
farther  consideration. 
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PROCEEDINGS   AT   THE    MEETINGS    OF    THE    SOCIETY. 

March  18th,  1874. 
Ordinary  Meeting. 
Robert  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Chair. 

William  Batten,  Witton  Road,  Aston  Park,  Birmingham ; 
B.  Francis  Cobb,  9  Old  Broad  Street,  E.C. ; 
HiCHARD  H.  Curtis,  38  Barclay  Road,  Walham  Green,  S.W. ; 
James  Park  Harrison,  M.A.,  Ewhnrst,  Godalming,  Surrey ; 
Brownlow  D.  Knox,  Ardmillan,  Caversham,  Reading ;  and 
WiLLLAM  Scott,  Cauldron  Place,  Staffordshire  Potteries, 
were  balloted  for  and  duly  elected  Fellows  of  the  Society.  ^ 
The  names  of  six  Candidates  for  admission  into  the  Society  were  read. 
Mr.  E.  G.  Aldridoe,  Mr.  S.  G.  Denton  and  Mr.  Charles  Hardinq  were 
Admitted  Fellows  of  the  Society. 

The  following  papers  were  then  read : — 

**  An  Attempt  to  establish  a  Relation  between  the  Velocity  of  the  Wind  and 
its  Force  (Beaufort  Scale),  with  some  Remarks  on  Anemometrical  Observations 
in  generaL"    By  Robert  H.  Scott,  M.A.,  F.R.S.    (p.  109.) 

^*  On  the  Sensitiveness  of  Thermometers."  By  G.  J.  Symons,  F.M.S.  (p.  123.) 

*«  On  the  Weather  of  Thirteen  Autumns."    By  R.  Strachan,  F.M.S.  (p.  129.) 

The  Meeting  was  then  adjourned. 


April  15th,  1874. 

Ordinary  Meeting. 

Robert  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Chair. 

Thomas  W.  Baker,  19  Townshend  Anilas,  Richmond,  Surrey  ; 

Rev.  Charles  Gape,  M. A.,  Rushall  Vicarage,  Scole,  Norfolk ; 

Frederick  Green,  Villa  Rosalie,  Cannes,  France  ; 

Richard  Lord,  M.D.,  Gateiield  House,  Crewe  ; 

Francis  John  Sparks,  Bincombe  House,  Crewkeme ;  and 

George  Mathus  Whipple,  B.  Sc.,  F.RA.S.,  Oak  Villa,  Jocelyn  Road,  Rich- 
mond,  Surrey, 
^^ere  balloted  for  and  duly  elected  Fellows  of  the  Society. 

The  name  of  one  candidate  for  admission  into  the  Society  was  read. 

Mr.  R.  H.  CCRTis,  Mr.  J.  P.  Harrison,  Mr.  B.  D.  anox,  and  Rev.  T.  A. 
I'reston  were  admitted  Fellows  of  the  Society. 

The  following  papers  were  then  read : — 

"On  the  Climate  of  Patras,  Greece."    By  Rev.  H.  A.  Bots.    (Communicated 
by  a.  J.  Symons,  F.M.S.)    (p.  139.) 

''Remarks  on  the  Atlantic  Hurricane  of  August  20th  to  24th,  1873."      By 
'William  Radclipf  Birt,  F.RA..S.    (p.  147.) 

**  On  the  Meteorology  of  December  in  the  Southernmost  part  of  the  South 
-*^dian  Ocean."    By  RoBKRT  H.  Scott,  M.A.,  F.R.S.    (p.  149.) 

^^^  On  the  Dhimal  Variations  of  the  Barometer."    By  John  Knox  Lauohton, 
*^. A.,  FJIA.S.    (p.  1S5.) 

The  Meeting  was  then  adjourned. 
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Donations  beceived  fbom  April  1st  to  June  BOtb,  1874, 


Presented  by  Societies,  Institutions,  &c. 


Brisbane     . . 
Copenhagen  . 


Craoow 


Fimne 

London  


Manchester    . . 

Milan 

Oxford     

Paris   

Philadelphia  .. 

Prague  

Bome      ...  ••. 
St.  Petersburg 


(General  Begistry  Office  . . 


L'lnstitut  M6t^rologiqae 
Danois. 


II 


II 


E.  K.  Stemwarte 


I.  B.  Accademia  di  Marina 
General  Begister  Office  . . 


II 


II 


II 


II 


Institution  of  Civil  En- 
gineers. 

II  II  •  • 

Meteorological  Office  .... 

II  .... 

Boyal  Society 

Literary     and     Philoso- 
phical Society. 


II 


II 


II  II  •  • 

Beale  Osservatorio  Astro- 

nomico. 
Badcliffe  Observatory. . . . 


Observatoire  National    . . 

Observatoire  Physique 
Central  de  Montsouris. 

American  Philosophical 
Society. 


II  II 

E.  E.  Stemwarte    . 


Osservatorio  del  Collegio 
Bomano. 

Central  Physical  Observa- 
tory. 


Thirteenth    Annual    Beport    iron 

Begistrar-General  on  Vital  Siatisi 

By  Henry  Scott,  Begistrar-Gen 

Bulletin  M6t^rologique  du  Nord,  ] 

1st  to  May  81  st. 
Specimen  Charts   of  the  Weathei 

Europe  and  the  Atlantic,  Decern 

to  6, 1873. 
By  Captain  N.  HoSmeyer,  Dire 
Meteorologische   Beobachtungen,    '. 

and  May. 
By  Dr.  F.  Earlinski,  Director. 
Meteorological  Observations,  Februa 

April. 
Weekly  Returns  of  Births  and  D 

1874,  Nos.  12  to  2i. 
Annual  Summary  of  Births,  Death 

Causes  of  Deaths  in  London  and 

large  Cities,  1873. 
Quarterly  Return  of   Marriages,  ] 

and  Deaths,  March  31st. 
By  the  Begistrar-General, 
Catalogue  of  the  Library. 

Supplement  to  ditto. 
Daily  Weather  Beports  and  Charts. 
Quarterly  Weather  Beport,  1873,  Pa 
By  the  Meteorological  Committ 
Proceedings,  Nos.  151,  152. 
Memoirs,  3rd  series.  Vol.  iv.  (1871). 

Proceedings,  Tols.  viii.-x. 

March  24th  to  April  7th. 
Osservazioni  Meteorologische,  1870. 

By  Giovanni  CapelH. 
Observations  of  Shooting  Stars  mi 
the  Badcliffe  Observatory,0xf ord  (( 
by  Mr.  Lucas),  in  the  year  1873. 
By  Bev.  B.  Main,  F.B.S.,  Ba 
Observer. 
Bulletin  International. 

By  M.  U.  J.  Le  Verrier,  Direotc 
Bulletin  Mensuel,  March  to  May. 
By  M.  Mari6  Davy,  Director. 
Proceedings,  Nos.  90-91. 

Transactions,  Vol.  xv.  Part  i. 
Magnetische  und   Meteorologische 
bachtungen,  1872. 
By  Dr.  C.  Homstein,  Director. 
Bulletino   Meteorologico,   Februar] 
March. 
By  Padre  A.  Secchi,  Director. 
Annalen,  1872. 
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^t.  PeteisbnTg     Central  Physical  Observa- 

toiy. 


Bjdney 

Toronto 
Upsala 
Ufzeeht 
Yienxia 


It 


It 


GoYemment  Obserratory 


Edaeation  Office.*. 


Washington 


Observatoire  de  rUniTer- 
Bit6 

Boyal  Dntch  Meteorolo- 
gical Institnte. 

K.  K«  Centralanstalt  fiir 
Meteorologie  nnd  Erd- 
magnetismas. 

Oesterreiohisohe  Gtosell- 
Bohaft  fiir  Meteorologie. 

Department  of  the  Inte- 
rior 


Smithsonian  Institution 


tt 


ti 


»» 

tl 

tt 

tt 

tt 

tt 

tt 

tt 

tt 


tt 


It 


It 


It 


It 
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Jahresbericht  fiir  1871  nnd  1872. 

Repertoriom  fur  Meteorologie,  Band  ill. 

By  Dr.  H.  Wild,  Director. 
Meteorological  Observations,  October  to 
December,  1873. 
By  H.  C.  Russell,  F.B.A.S.,  Govern- 
ment Astronomer. 
Jonmal  of  Education,  February,  March 
and  May. 
By  Rev.  E.  Ryerson,  D.D. 
Bulletin  M6t^rologique  Mensuel,  Vol.  v. 
No.  13 ;  Vol.  vi.  No.  1. 
By  0.  Svanberg,  Director. 
Nederlandsch       Mcteorologische      Beo- 
bachtungen,  1872. 
By  Dr.  Buys  Ballot,  Director. 
Beobachtungen,  March  and  May. 
By  Dr.  C.  Jelinek,  Director. 

Zeitschrift,  Band  ix.,  Nos.  7-12. 

First,  Second,  and  Third  Annual  Reports 
of  the  U.S.  Geological  Survey  of  the 
Territories  for  the  years  1867, 1868,  and 
1869. 

By  Dr.  F.  U.  Hayden,  U.S.  Geologist. 

Tables,  Meteorological  and  Physical,  pre- 
pared for  the  Smithsonian  Institution 
by  Arnold  Guyot,  Ph.  D. 

Directions  for  Meteorological  Observations, 
and  the  Registry  of  Periodical  Pheno- 
mena. 

Queries  relative  to  Tornadoes. 

Instructions  for  Observations  of  Thunder- 
storms. 

Circular  relative  to  Heights. 

Directions  for  constructing  Lightning- 
rods. 

Appendix.  Report  of  Auroral  Phenomena 
observed  in  the  higher  Northern  Lati- 
tudes.   Compiled  by  Peter  Force. 

Magnetical  Observations  in  the  Arctic  Seas 
by  Elisha  Kent  Kane,  M.D.,  made 
during  the  second  Grinnell  Expedition 
in  search  of  Sir  John  Frauklin  in  1853, 
1854,  and  1855,  at  Van  Rensselaer  Har- 
bour, and  other  points  of  the  west  coast 
of  Greenland.  Reduced  and  discussed 
by  Charles  A.  Schott. 

Results  of  Meteorological  Observations 
made  at  Brunswick,  Maine,  between 
1807  and  1859.  By  Parker  Cleaveland, 
L.L.D.  Reduced  and  discussed  by 
Charles  A.  Schott. 

Tables  and  Results  of  the  Precipitation, 
in  Rain  and  Snow,  in  the  United  States, 
and  at  some  stations  in  adjacent  parts 
of  N6rUi  America,  and  in  Central  and 
South  America.  Collected  by  the  Smith- 
sonian Institution,  and  discussed  under 
the  direction  of  Joseph  Henry,  Secre- 
tary, by  Charles  A.  Schott. 
By  Prof.  J.  Henry,  Secretary. 
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Presented  by  Individaals. 


Barham,  Dr.  C. 
Curtis,  John  . . 


Delaney,  John 

Dines,  George 

Forbes,  Arthur 
Gloesener,  M. 


Higgs,  Rev.  W.,  LL.D.    . . 
Hoskins,  Dr.  S.  E.,  F.B  S. 

Jordan,  W.  L.,  F  R.G.S.  . . 

Loomis,  Elias,  LL J>.  .... 

Lowe,  E.  J.,  F.B.S 


Meldram,  G.,  F.B.A.S 

Miller,  S.  H.,  F.B. A  S.    . . 
Mohn,Dr.H 


tf 


If 


Mrinn,  A. 


Pastorelli,  F 

Power,  Dr.  B.  E. 


••••••• 


Qaetelet,  E. 
Silver,  S.  W. 


ft 


f> 


Smith,  Dr.  B.  A.,  F.B.S. 
Symons,  G.  J. 


..      •.••     !•• 


II 


I* 


The  Editor 

Turtle,  Lancelot 


Van  Bysselberghe,  M.  F.. . 

Walker,  C.  V.,  F.B.S 

Watrehouse,  J.,  F.B.S.    . . 


Meteorological  Notes,  Cornwall,  for  1878. 

Meteorological  Observations  at  Heaton  Chapel,  near  Maa<« 

Chester,  for  the  week  ending  April  8(Hh. 
Meteorological  Observations  at  St.  John*B,  Newfonndlaiid, 

January  to  May  (MS.). 
Chart  showing  the  Bainfall  of  the  London  District  for  60 

years,  1813-1872.    By  George  Dinea. 
Meteorological  Summary,  Culloden,  Inverness,  May  (MS.). 
Sur  le  M^t^rographe  Enregistreur  de  M.  Van  Bysselberghe; 

par  M.  Gloesener. 
The  Telegraphic  Journal  and  Electrical  Beview,  Nos.  38-88. 
Meteorological  Observations  taken  at  Chiemsey,  March  to 

May. 
The  Ocean ;  its  Tides  and  Conrents,  and  their  causes.    Bj 

William  Leighton  Jordan. 
A  Treatise  on  Meteorology.    With  a  collection  of  Mcteoio* 

logical  Tables.    By  Elias  Loomis,  LL.D. 
Natural  Phenomena  and  Chronology  of  the  Seasons ;  being 

an  account  of  remarkable  frosts,  droughts,  thunderstorms, 

gales,    floods,    earthquakes,  Sbo,  ;    also  diseases,    cattle 

plagues,    famines,    &o,;   which   have  occurred  in  the 

British  Isles  since  ^.d.  220,  chronologically  arranged.  Bj 

E.  J.  Lowe,  F.B.S.    Part  i. 
The  Mauritius  **  Overland  Commercial  Gazette,**  April  4th, 

1874. 
The  Fenland  Meteorological  Circular  and  Weather  Report, 

Nos.  1-5. 

Alberts*'    Expedition   til    Spidsbergen  i  November 

December  og  dens  videnskabelige  Besultater.     Af  EL 

Mohn. 
Om  visse  Yirkninger  af  Stromme  paa  Yandets  og  L 

Temperatur.    Af  H.  Mohn. 
Observations  taken  with  Sch5nbein*s  Osonometer  at 

hour  Grace,  Newfoundland,  December  1878  to 

1874  (MSO; 
PastoreUi's  Wind  and  Weather  Indicator. 
Meteorological  Observations  at  Dartmoor,  March  to 

(MS.). 
Fun6railles  de    Lambert-Adolphe-Jacques  Qaetelet, 

retaire  perp^tnel  de  1'  Acad6mie  Boyale  de  Belgique. 
The  Colonies,  Nos.  157-168. 
Handbook  for  Australia  and  New  Zealand,  with  Seasons' 

chart  of  the  World. 
Air  and  Bain,    The  Beginning  of  a  Chemical 

By  Bobert  Angus  Smith,  Ph.  D.,  F.B.S. 
Symons's  Monthly  Meteorological  Magazine,  April  to  Jnn». 
Supplement  to  the  Monthly  and  Quarterly  Betums  of 

Births,  Deaths,  and  Mamages  registered   in 

during  the  year  1873. 
"  Nature,*'  Nos.  231-243. 
The  Weather  at  Aghalee  during  the  months  d  Maxeh 

May. 
Notice  sur  un  systdme  m6t6orologique  nniversel ;    par  T 

F.  Van  Bysselberghe. 
Portrait  of  John  Lee,  LL.D. 

Eight  Tears*  Meteorology  of  Halifox,  being  a  recoid 
Observations  taken  at  Well  Head  during  the  years  I 
to  1873  inclusive.    By  John  Waterhouse,  F.B.S. 


of 
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OF 


Tee  meteorological  society. 


n.  No.  12, 


^^tract  of  ths  **  BrUi$h  AtMociation'*  Memorandum  on  the  OhtervtUion  of 
^eriodieal  Natural  Phenomena;  drawn  up  by  the  Pbbsidsnt,  at  the 
^equeet  of  the  Form  Committee^  for  the  information  of  Fellows  of  the 
Meteorological  Society. 

^xraaxa  the  Meeting  of  the  British  Assoeiation  for  the  Adyancement  of 
^ienee,  which  was  held  at  Cambridge  in  1845,  a  Report  of  a  Committee  on 
'^^e  Begistraiion  of  Periodical  Natural  Phenomena  was  presented,  which 
^E^ainlj  consisted  of  a  Series  of  Instmctions  and  Remarks  that  had  been 
^^^vionslj  prepared  at  Brussels  by  M.  Quetelet,  with  the  co-operation  of 
^'ther  distinguished  continental  naturalists,  among  them  MM.  Cantraine, 
^^  Selys-Longchamps,  Dumortier,  Eickz,  Martens,  Spring,  Wesmael, 
^^OQkelaery  Mowen,  Derille,  Robyns,  Gastone,  Van  Beneden,  CkJeotti  and 
^^waiin.  This  Brussels  memorandum  was  very  full  and  interesting ;  and  it 
^tiw  seems  to  be  desirable, — in  connection  with  the  effort  which  is  in  progress 
^^  the  part  of  the  Meteorological  Society  to  arrange  the  co-operation 
^  eertain  of  the  other  scientific  societies  with  its  own  Fellows  to  carry  out 
^Voetigations  of  this  class,  ~to  draw  attention  to  the  leading  principles 
^liieh  were  accepted  in  that  Report. 

IJhe  distinguished  continental  naturalists  who  have  been  named,  started 
^Hi  the  assumption  that  meteorologists  must  of  necessity  take  the  lead  in 
^Vestigating  such  Periodical  Phenomena  of  Nature  as  depend  on  the 
^^X>gre8S  of  the  seasons.  The  various  manifestations  furnished  by  living 
^^^Bsnised  beings  are  held  to  be  the  most  important  of  these  phenomena;  but 
^^^ain  physical  conditions  require  to  be  accurately  noted  in  connection 
^t]i  them  firom  day  to  day.  The  foremost  of  these  merely  physical  con- 
^'tions  are: — the  highest  and  lowest  air  temperatures  of  the  day;  the 
^'i^Dsitj  of  solar  radiation  at  different  hours  of  the  day;  the  temperature 
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of  the  soil  and  of  water  at  yarions  depths ;  the  homidify  of  the  air ;  Ttanh 
and  snow;  frost;  occurrence  of  storms;  the  direction  of  the  wind;  tfa 
moyements  and  aspects  of  the  clonds ;  and  the  trtate  of  the  sky. 

It  is  considered  that  annual  phenomena  of  periodicity  are  veiy  mac 
more  important  than  diurnal;  bnt  that  manifestations  of  diurnal  inflaenc 
are  interesting  as  subordinate  and  correlative  phenomena. 

In  reference  to  the  Vegetable  Kingdom,  the  leafing,  flowering,  frnitin 
and  shedding  of  the  leaf  of  certain  standard  plants  are  to  be  noted  abov 
all  things.  In  doing  this,  annuals  and  biennials  are  to  be  avoided,  with  th 
exception  of  the  autumn  cereals,  such  as  rye,  wheat  and  winter  barle} 
which  are  always  sown  about  the  same  time;  and  the  attention  is  to  b 
concentrated  upon  woody  perennial  plants  which  have  not  been  planted  withi 
the  year.  All  plants  that  flower  throughout  the  year,  and  all  cultivate 
plants  that  are  prone  to  develop  varieties  under  cultivation  are  to  b 
excluded  from  notice,  as  are,  also,  all  species  that  are  uncertain  c 
of  difficult  identification. 

The  plants  that  are  observed  must  be  in  open  ground,  under  fair  averag 
circumstances  of  exposure;  and  they  must  on  no  account  be  within  thic 
shelter,  or  under  the  influence  of  a  south  wall. 

The  period  of  flowering  is  a  more  important  indication  in  general  tha 
the  period  of  leafing,  or  fruiting,  or  the  time  of  shedding  the  leaves. 

The  leafing  is  to  be  noted  when  the  leaf  first  bursts  the  bud,  and  is  jui 
so  far  advanced  as  to  expose  an  active  surface  to  the  influence  of  the  aL 
and  to  allow  the  commencement  of  its  vital  functions.  Flowering  is  to  li 
noted  at  the  instant  when  the  anthers  become  visible.  Fruiting,  when  gapii 
fruits  burst  or  split  their  pericarps,  or  when  other  fruits  have  obvioua 
ripened  to  maturity.  The  shedding  of  leaves  is  to  be  noted  when  C 
greater  part  of  the  leaves  of  the  year  have  fallen. 

A  record  should  generally  be  made  of  the  aspect  in  which  the  plant 
placed,  and  also  of  the  fact  whether  it  is  growing  in  shade  or  in  open  bib 
shine.      It  is  important  that  the  highest  and  lowest  air  temperature 
the  day  on  which  any  observation  is  made  should  be  carefully  recorded 
connection  with  it.    All  remarkable  modifications  of  odour,  or  of  the  oolo" 
both  of  leaves  and  flowers,  should  be  registered. 

The  hour  of  the  day  at  which  certain  excessively  sensitive  plants  o^ 
and  close  their  flowers  should  be  marked. 

The  following  extract  from  a  recent  Report  of  M.  Delaunay's  is  ta]« 
from  the  Year  Book  of  the  Observatory  of  Paris  for  1872,  and  is  well  wor*i 
of  remark  in  connection  with  this  subject: — **  The  observation  of  the  Urn 
mometer  is  necessarily  restricted  to  a  limited  number  of  stations,  two 
three  hundreds  at  most.  Plants,  on  the  other  hand,  grow  everywhere,  m 
also  everywhere  epitomise  in  themselves  the  succession  of  meteorology 
&cts  that  is  accomplished  around  them." 

With  regard  to  the  animal  kingdom,  what  is  most  required  is  to  aseerfr 
in  what  manner  living  animals  are  influenced  by  the  state  of  vegetation,  1 
condition   and    temperature  of  the  air,  and  other  physical  circumstan^ 
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Qependeot  upon  change  of  season.      The  period  of  coupling,  of  birth  or 

^^bing,  of  moulting,  of  migration,  of  hybernation,  the  first  appearance  of 

^6^  species,  and  the  exceptional  rarity,  or  abundance,  of  any  species,  re- 

^^Uies  especial  record  in  connection  with  that  of  meteorological  conditions. 

•^   reference  to  mammals,  the  circumstances  that  are  specified  as  calling  most 

/^rominentlj  for  notice  are:— the  appearance  and  retreat  of  Bats;  the  fre- 

9^^«oey,  or  rarity,  of  insect-feeding  Moles,  Shrew  Mice,  and  Field  Mice ;  the 

Gd^mmencement  and  end  of  the  sleep  of  the  Dormouse;  the  moulting  of  the 

^  'tm^iSLi  and  Weasel ;  the  appearance  and  winter  retreat  of  the  Badger.   Among 

E"^j»tile8,  the  retreat,  re-appearance,  and  pairing  of  Frogs,  Toads,  Salaman- 

andEfls. 

Birds  afford  exceedingly   valuable   indications  of  the   progress  of  the 

asons.    The  species  which  require  most  attention  are  those  which  only  spend 

6  smnmer  and  breed  in  the  United  Kingdom ;  those  which  pass  without  re- 

tuning;  those  which  reside  in  England  only  through  the  winter;    and 

<sca8ional  visitants. 

It  is  also  desirable  to  remark  When  Crows,  Linnets  and  Starlings  collect 

to  flocks,  and  pair  off;  when  the  Magpie  commences  its  nest;   when  the 

jMUTow  becomes  amatory  and  quarrelsome,  and  when  it  commences  its  nest. 

A  long  and  fall  list  of  Plants  and  Animals  which  were  deemed  most 

^'viitable  for  these  periodic  observations  was  furnished  in  the  Brussels  Memo- 

X'^uidom;  and  a  similar,  but  smaller  list,  drawn  up  by  M.  Decaisne,  one  of 

'Use  ProfBSSiMrs  of  the  Jardin  des  Plantes  at  Paris,  is  given  in  the  Year  Book 

o^the  Observatory  of  Paris  for  1872.    It  is  desirable,  however,  that  these 

lute  should   be  carefully  revised  and  modified   by  experienced  EngUsh 

x^sfaualiBts,  to  adapt  them  for  use  in  England.     The  Form  Committee  of 

'^^  Meteorologioal  Society  purpose  to  secure  such  a  revision,  as  one  of  the 

olrjeets  of  the  Conference  that  is  about  to  take  place,  and  hope  that  they 

^^^  aoon  be  in  a  position  to  submit  such  revised  lists  to  the  consideration  of 

^Soeiety. 


^Vn.  Some  Bsmarki  on  the  Estimation  of  Wind  Force,  and  on  the 
Belation  between  Pressure  and  Velocity,  By  Chables  0.  F.  Catob, 
M.A«y  F.M.S. 

[Beeeived  AprillSth.    Bead  May  20th,  1874  ] 

B^nro  nnfbrtiinately  absent  from  the  Meeting  on  18th  March,  and  thus  pre- 
^^ted  havii^  the  advantage  of  taking  part  in  the  Discussion  on  Mr.  Scott*s 
^^ptat  upon  a  portion  of  this  subject,  it  has  occurred  to  me  that  it  might  be 
^^efiil  to  throw  into  the  form  of  a  Paper  those  remarks,  the  substance  of 
^I^loh  I  should  otherwise  have  offered  verbally.  In  the  first  place,  I  may  be 
^^^^mitted  to  express  my  satisfaction  at  the  attention  devoted  to  the  subject, 
^d  my  conviction  that  it  merits  all  the  care  Mr.  Scott  has  given  to  it. 

I  think  that  observations,  or  the  results  of  them,  derived  from  estimation 
^^  the  force  of  the  wind,  are  not  at  all  to  be  relied  upon,  as  it  appears  to 
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me  to  be  impossible  to  estimate  force  with  any  degree  of  acooraoj.     In  the 
first  place,  it  wonld  be  most  improbable  that  two  persons  would  at  the  same 
time  and  at  the  same  place  estimate  the  same  force  at  the  same  figore,  or 
even  that  one  person  would  at  different  times  describe  the  same  force  by  the 
same  numeral;  for,  after  a  long  continuance  of  very  strong  wind,  one  would  be 
tempted  to  describe  as  8  a  force  of  perhaps  5,  whereas  at  another  tizoe,  after 
a  long  continuance  of  calm,  one  would  probably  consider  as  6  a  force  of  8*    I 
say  this  independently,  and  from  analogy  with  temperature ;  for  after  a  yeiy 
hot  period,  the  thermometer  averaging  its  maximum  perhaps  80^  or  upwards 
for  a  few  days  together,  and  then  if  the  maximum  were  suddenly  to  drop  down. 
to  60°,  one  would  naturally  feel  it  chilly,  and  fiemcy  it  were  not  more  than  50^  :z 
and  vice  versa  after  a  sudden  change  from  cold  to  heat.     But  such  great  ex- 
tremes of  temperature  cannot  be  experienced  in  so  short  intervals  of  timei 
as  great  extremes  of  wind,  which  last  often  happen  within  the  space  of  ai 
few  minutes,  and  therefore  the  argument  is  stronger  in  the  case  of  wind  thani 
in  that  of  temperature.     In  fact,  it  appears  to  me  that  any  useful  resuta 
from  observations  of  the  force  of  the  wind,  miut  be  obtained  from  inttrw^ 
mental  observations.     Indeed,   I  think  it  so  difficult  to  estimate  Foreei 
accurately,  that  I  omit  it  altogether  from  my  daily  observations. 

As  to  a  Comparison  of  Pressure  with  Velocity,  I  believe  that  simnltaneonsi 
records  of  a  Pressure- Anemometer  and  Robinson's  cups  with  the  vMrwnetUm 
and  scales  now  in  use  are  utterly  inconvertible ;  but  I  believe  a  comparison  to« 
be  practicable  if-  the  observations  from  a  Pressure- Anemometer  were  madei 
on  an  extended  scale,  say,  of  such  a  size  that  three  inches  would  repreeenii 
one  hour ;  for  from  a  scale  of  this  size  the  mean  pressure  could  be  dedncedi 
by  examination  of  the  traces  of  each  gust  for  every  few  minutes,  and  so  on. 
if  necessary,  for  any  number  of  hours  required,  and  thus  might  be  compared 
with  the  corresponding  velocity  from  a  Cup -Anemometer  for  the  same  period* 
This,  however,  though  a  laborious  task,  would  be  quite  practicable  and  worth 
the  trouble,  because  from  the  calculations  of  such  records  of  merely  a  few  days' 
wind,  a  tolerably  approximate  comparison  might  be  obtained.      I  beUeTe, 
however,  a  much  more  simple  and  accurate  method  is  quite  possible  for 
obtaining  the  true  mean  pressure  of  the  wind  by  the  application  to  any 
Pressure- Anemometer  of  an  apparatus  for  measuring  the  aggregate  of  all 
the  pressures  for  every  moment  during  any  given  time,  either  five  minnteey 
an  hour,  or  twenty-four  hours,  and  thence  of  course  an  accurate  mean  could 
be  deduced ;  that  is,  a  true  mean  could  be  obtained  of  all  the  traces  which 
would  be  shown  by  the  recording  pencil :  and  if  once  a  true  mean  pressure 
were  obtained^  a  correct  comparison  between  velocity  and  force  would  follow. 
This  apparatus  it  is  my  intention  to  attempt  to  construct,  and  I  shall  then  be 
happy  to  lay  the  results  before  the  Society.     As  to  the  conclusion  to  which 
Mr.  Scott  came  that  Velocity  is  preferable  to  Pressure,  I  agree  with  him  only 
so  fEur  as  regards  the  determination  of  an  aggregate  result  for  any  nmnber 
of  hours,  or  of  getting  means  of  such  periods  from  present  scales ;   but  it 
must  not  be  forgotten  that  details  of  any  short  period  can  be  got  not  from 
Robinson's  Cups,  but  only  from  Pi'essure- Anemometers. 
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"Wiih.  reference  to  very  great  pressures,  which  have,  I  believe,  in  a  few  in- 
Btanoes  been  recorded,  such  as  70  or  80  lbs.  on  the  square  foot,  I  can  hardly 
think,  or  at  any  rate  it  is  difficult  to  believe,  that  such  pressures  could  be 
ooneet  records ;  as  if  so,  it  would  scarcely  seem  possible  for  any  buildings 
to  stand  against  them ;  but  that  the  recording  pencil  must  in  such  cases  have 
been  moTed  too  far  forward  with  a  jerk,  or  have  gone  beyond  the  point  which 
mui  doe  to  the  real  influence  of  the  wind.  In  cases  where  more  than  80 
miles  in  one  hoar  have  been  recorded,  the  velocity  of  momentary  gusts  must 
liave  been,  I  should  say,  not  a  hundred,  but  considerably  over  a  hundred 
iBiles  an  hour,  as  the  velocity  of  these  momentary  gusts  is  very  mxich 
gTMUr  than  the  average  for  any  one  hour,  and  this  information  cannot  be 
cbteinad  exeept  from  the  records  of  a  Pressure- Anemometer ;  nor  by 
3ofainaon*B  Anemometer,  even  if  provided  with  an  extremely  open  scale. 

As  to  the  difficulties  of  instituting  a  comparison  between  Velocity  and 
lotee:  1.  I  understand  that  the  Beaufort  scale  was  arrived  at  from  the 
moTements  of  a  ship  :  for  the  lower  numbers,  by  the  speed  of  a  travelling 
aliip ;  and  for  the  higher  numbers,  by  the  amount  of  sail  a  ship  can  carry, 
^or  the  lower  numbers,  it  would  appear  to  be  a  satisfactory  mode,  so  far  as  it 
goes;  but  then,  to  be  of  any  use,  an  observer  of  the  force  of  the  wind  must 
shays  haye  such  a  ship  before  him,  and  know  its  speed,  in  order  to  be  able 
to  detennine  the  force,  because  of  the  impossibility  of  estimating  correctly 
without  it;  and  of  course  this  means  of  getting  at  the  force  would  be  absurd. 
^For  the  hi^^lier  numbers,  the  mode  is  very  unsatisfactory,  as  that  again 
depends  upon  the  captain's  estimation  of  the  wind's  force  in  the  amount  of 
Bail  he  puts  up,  which  last  would  again  vary  according  to  the  condition  of 
tlieahq»  and  its  gear.  And  still  more  unsatisfactory  is  the  difference  of 
■ittidard  for  the  lower  and  higher  numbers.  This,  again,  shows  that  force 
onoiot  be  satisfactorily  ascertained  by  such  a  method. 

2.  During  the  time  of  observation,  say  two  minutes,  force  varies ;  but  the 
eoiresponding  velocity  is  not  shown  by  Bobinson's  Cups :  on  this  I  would 
lemark,  that  it  is  almost  impossible  to  describe  what  the  force  is  at  any  time 
by  ofM  number,  if ,  as  I  suppose,  each  number  means  an  absolute  force,  bo- 
QMise  the  wind  is  in  itself  ever  varying  in  strength  almost  from  moment  to 
nmnent,  and  therefore  a  force  during  the  time  of  such  observation  could  only 
pnetieally  be  spoken  of  as  ''  a  varying  forces*'  viz.  say  2  to  4,  or  8  to  5,  or 
8  to  6,  fto.  If  this  view  of  describing  the  force  of  the  wind  at  any  time  be 
wireet,  then  for  the  sake  of  convenience  single  numbers  might  still  be  used, 
M  I.  n.  ni.  rV.  &c. ;  but  in  this  case  I.  would  correspond  to  what  has 
befote  been  referred  to  as  0  to  2, 11.  as  1  to  8,  III.  as  fi  to  4,  and  so  on. 
^It  wiU  be  understood  that  this  hypothetical  description  of  the  wind's  force 
b  distinet  from  the  question  of  how  it  is  arrived  at,  whether  by  estimation 
or  bstnunental  observation. 

S.  Conditions  of  exposure.  This  certainly  makes  a  very  great  difference. 
Vr.  Scott  remarked  that  Holyhead  is  the  most  wiudy  station,  and  accountod 
te  it  from  its  insular  position.  This  is  no  doubt  one  reason  for  it,  but  it 
■krikes  me  that  another  reason  is  because  with  S-SW  winds  (one  of  the  most 
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frequent  of  strong  winds)  it  is  quite  open  to  the  direct  infliienoe  of  the 
Atlantie,  and  again  because,  being  in  a  channel,  the  yolume  ot  air  idiieh 
entered  it  between  the  south  of  Ireland  and  Cornwall,  when  it  gets  to  H(^- 
head,  becomes  condensed  into  a  narrower  channel,  and  therefore  more  air  has 
to  pass  through  in  a  given  time  than  over  a  wider  and  more  open  smftce, 
and  so  the  velocity  is  greater.  Although  this  remark  mi^t  not  appl^  to  the 
whole  width  of  the  channel,  yet,  I  fancy,  it  would  for  places  along  the  ooastfl, 
and  a  short  distance  from  them,  and  for  a  comparatively  low  altitude.  I 
believe  Mr.  Scott  did  not  say  whether  the  peculiarity  of  Holyhead  for 
windiness  applies  to  wind  from  all  quarters,  or  only  to  wind  frx>m  any  par- 
ticular direction,  but  I  have  assumed  it  to  be  so  from  8  to  SW  only.  I 
should  fancy  that  the  peculiarity  about  Holyhead  with  winds  from  6  to  SW. 
would  equally  apply  to  such  places  as  Brighton  with  W  to  SW  winds,  or  tc 
Margate  and  Yannouth  with  NE  winds. 

Then,  again,  why  is  the  velocity  as  observed,  different  from  differmt  direc- 
tions, although  the  force  may  be  the  same  ?  and  why  do  these  difference- 
vary  in  different  degrees  at  different  places? — I  can  imagine  this  to  b» 
accounted  for  principally  (and  in  addition  to  the  extreme  difficulty  of  estii 
mating  correctly)  by  the  position  of  the  observer  being  at  most,  if  not  all 
the  stations,  not  identical  with  that  of  the  cups ;  which  I  presume  to  be  thj 
case  :  if  the  observer  were  to  stand  by  the  side  of  the  cups,  I  think  his  esti 
mate  of  force  (assuming  it,  for  the  purpose  of  this  argument,  to  be  possible  t= 
estimate  it)  must  always  be  the  same  for  the  same  velocity  and  the  sami 
density ;  and  it  would  seem  that  it  must  be  so,  because  a  velocity  cannot  \z 
conceived  really  to  vary  with  winds  from  different  directions  while  the  fore 
remains  constant  (except  perhaps  a  slight  variation   for  a  reason  to  b 
mentioned  hereafter) :  but  the  reason  why  the  velocity  should  be  found  # 
vary  with  wind  from  different  directions,  while  the  force  to  the  observe 
appears  to  remain  the  same,  is  because  the  position  of  the  observer  is  n*- 
identical  with  that  of  the  cups  ;  for  instance,  suppose  that  at  any  particul^ 
station  the  wind  when  blowing  from  the  most  open  quarter  with  a  force  • 
5  as  estimated,  might  correspond  with  a  velocity  of  80  miles  an  hour,  b" 
when  blowing  from  another  quarter  with  the  same  force,  the  surroundia 
objects  (whether  buildings,  or  rising  ground)  might  cause  it  to  affect  t?ie  cu" 
differently  from  the  observer,  who  would  probably  be  at  a  lower  elevation  ¥ 
20,  80,  or  even  50  feet ;  that  is,  the  wind  from  tho  last  supposed  direction  migs 
be  lifted  up  or  reflected,  and  so  cause  tho  difference,  and  thus  force  5  to  t^ 
observer,  might  correspond  with  the  velocity  of  20  or  25  miles  an  hour 
one  case,  and  perhaps  85  miles  in  another,  from  altered  circumstances : 
other  words,  I  should  suppose  that  to  an  observer  at  a  given  station  is 
same  force  would  always  correspond  with  the  same  velocity  from  the  eaM 
direction,  whatever  direction  it  might  be  ;  for  example,  at  any  one  statiox^ 
force  of  5,  as  observed,  would  always  represent  the  velocity  of  say  80  mi-I 
as  registered  by  the  cups  with  a  W  wind  ;  and  would  always  represen.'' 
velocity  of  say  25  miles  with  a  S  wind ;  and  again,  perhaps,  say  20 
with  an  E  wind.     And  at  another  station,  other  corresponding  amounts 


GLtOB^mOSSS  ON  BSTDCATIOK  OT  WIND  fOlOX,  BTO.  175 

»me,  as  estimated  by  ihe  obserrer,  and  yelodfy,  as  registered  by  the  cnps, 
dght  obtain. 

The  reason  referred  to  above,  why  a  eertain  force  might  not  always  be 
nhe  the  same  for  a  eertain  velocity,  is  that  due  to  differences  of  the 
tressnre  of  the  atmosphere  as  indicated  by  the  height  of  the  barometer ; 
Dr  it  is  reasonable  to  suppose  that  the  force  corresponding  to  any  velocity 
rhen  the  barometer  is  low,  would  be  slightly  greater  for  the  same  velocity 
rhen  the  barometer  is  hi|^,  on  account  of  the  greater  momentum  generated 
7  heavier  moving  air ;  but  the  difference  due  to  this  cause  would  not,  I 
pprehendy  even  in  extreme  cases,  be  more  than  6  or  8  per  cent. 

There  are  four  methods  of  describing  the  gradations  of  wind,  viz. : — 

1.  Pressure  in  lbs.  on  the  square  foot. 

2.  Velocity  in  miles  per  hour. 

8.  Beaufort's,  or  sea  scale,  0-12. 
4.  Land  scale,  0-6. 
The  first  two  from  instruments,  the  last  two  from  estimation. 
As  to  the  first  two. — It  is  the  main  end  of  the  present  discussion,  to  es* 
iblish  a  relation  between  pressure  and  velocity.    If  P  represent  pressure, 

ixd   Y  vdiocity,  then  for  every  pressure,  P„  P,,  P,.... ,  there 

tttjc  be  a  corresponding  velocity,  Yi,  Y^,  Y„ ,  and  these  do 

tot  increase  in  the  same  ratio,  because  P=>p  V,  but  in  the  gradations  of 
he  Beaufort  scale  (which  is  generally  adopted  by  estimating  observers),  and 

u  which  they  are  described  as  force  1,  force  2,  force  8 , — ^thus 

Partaking  of  the  idea  of  force, — they  are  not  assimilated  to  the  gradations 
>f  pressure  (which  is  force  imder  another  name),  but  according  to  certain 
fbitrary  and  unequal  gradations  of  velocity  up  to  a  certain  point,  and  thence- 
brward  they  have  reference  to  no  fixed  standard  at  all,  but  merely  to  certain 
'bitrary  acts  of  the  captain  of  a  ship.  This  surely  cannot  be  considered  a 
tatisfiM^ry  mode  of  describing  the  increasing  amounts  of  wind ;  but  surely 
here  ought  to  be  a  reference  to  some  fixed  standard  of  increase,  either  of 
velocity  or  pressure,  viz.  that  a  scale  from  1-12 
If  based  on  velocity,  should  be  as  follows ; — 

Say,  force  1  =»     8  miles  per  hour. 
„     2  ^  16     „ 
„     8  =  24     „ 
>>  —  =  ,,  ,j 

„  11  =  88     „  „ 

„  12  =  96    „  „ 

Or  if  based  on  presnire,  should  be  as  follows : — 

Say,  force  1  »*     5  lbs.  on  square  foot. 
»    2  =  10 

„  11  =  56 
„  12  =  60 
From  the  above  it  will  be  seen  that  the  snpposed  increments  of  wind, 
Whether  estimated  with  reference  to  velocity  or  force,  are  eqoal,  and  therefore 
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an  observer,  in  speaking  of  the  wind,  or  comparing  the  obsenrationB  of  one 
day  with  those  of  another,  wonld  have  something  definite  in  his  mind  on 
which  to  base  snch  comparison  ;  for  instance,  that  one  wind  was  two*  timo, 
or  four  times  as  strong  as  another,  or  that  the  velocity  of  one  wis  two,  timOy 
or  four  times  as  great  as  that  of  the  other,  according  as  he  adopted  pressnrey 
or  velocity,  as  his  standard ;  and  this  cannot  be  done  by  the  present  Beaufort 
sealei.  The  question  wonld  then  arise,  which  of  these  two  is  the  mofe 
desirable  standard  to  adopt  ?  and  to  my  mind  there  is  no  donbi  thai  thai  of 
Pressure,  or  force,  should  be  generally  adopted,  for  it  wonld  seem  plain  to  iaxj 
one  going  out  and  exposing  his  &ce  to  the  wind  for  the  purpose  of  an  estimate, 
he  would  naturally  say  to  himself,  **  How  strong  is  the  wind?"  not  **  How 
quickly  is  it  travelling  ?"  and  for  a  still  more  simple  reason,  thai  one  cannot 
feel  a  velocity,  but  one  can  feel  a  force,  and  this  from  the  very  nature  of  the^ 
thing,  as  velocity  is  merely  a  rate,  while  pressure  or  moving  force  is  an  ele- 
ment of  four  dimensions :  and  even  if  one  were  to  try  to  estimate  the  velocity 
of  the  wind,  it  must  be  through  the  medium  of  an  estimate  of  its  force. 
Again,  force  is  after  all  the  thing  required,  because  it  is  the /orctf  of  the  wind 
which  demolishes  buildings  and  uproots  trees :  it  ib  force  which  drives  a  ship 
along :  it  is  force  which  drives  the  clouds  along :  and  lastly,  it  Ib  force  which 
drives  everything  which  is  included  in  the  term  *'  the  weather"  its^  along, 
and  therefore  I  think  it  is  clear  that  it  is  force  to  which  attention  should 
specially  be  directed,  and  that  it  is  the  element  which  should  be  the  principal 
basis  of  observation,  whether  from  instruments  or  estimation. 


DISCUSSION. 

Mr.  Scott  stated  that  the  objection  that  he  had  to  pressnre-auemometerB  wat 
that  it  had  not  yet  been  determiDed  what  the  area  of  the  normal  pressure-plate 
should  be,  e,g,  the  results  afforded  by  a  plate  of  one  square  foot  area  not  being 
accordant  with  those  obtained  from  a  plate  double  the  area,  and  so  a  pressure  ol 
401bs.  per  square  foot  on  the  instrument  did  not  indicate  truly  the  pressure 
exerted  on  a  large  building.  There  could  be  no  doubt  that  records  or  ^sts^ 
&c.  could  only  be  obtained  from  pressure  instruments  ;  but  still  he  considered  that 
the  measurement  of  velocity  was  a  safer  standard  to  go  by,  owing  to  thif 
serious  difficulty  as  to  the  area  of  the  pressure-plate.  Accordingly,  the  Meteoro- 
logical Committee  had  not  adopted  pressure- anemometers.  With  reference  tc 
the  want  of  uniformity  in  the  standard  for  Beaufort's  scale,  the  defect  was  serious ; 
but  how  was  a  thoroughly  unexceptionable  test  of  force  to  be  obtained  at  sea 't 
Beaufort's  ship,  a  cruising  frigate  of  the  year  1806,  was  a  thing  of  the  past ;  iti 
nearest  representative  was  a  modem  clipper  ship.  Mr.  Cator  saemed  to  imply 
that  the  observer  was  more  likely  to  be  subject  to  influences  of  obstacles,  ac 
than  the  instruments  ;  but  at  Yarmouth  that  was  not  the  case,  the  anemometer  was 
on  shore,  but  the  observations  used  to  test  it  were  taken  on  board  the  St.  Nicholac 
Gat  Lightship,  about  two  miles  from  the  shore,  so  that  the  wind  must  blon 
reasonably  true  there. 

The  President  remarked  that  Mr.  Scott*s  statement  as  to  the  effect  of  neigh- 
bouring buildings  in  retarding  or  disturbing  the  movement  of  an  anemometer, 
was  iust  at  this  time  receiving  a  marked  illustration  at  South  Kensin^n,  when 
Gk)raon's  electrical  anemometer  had  been  erected  in  connection  wi£  some  ex> 
periments  that  are  in  progress  to  test  the  relative  value  of  stoves  and  ranges 
The  cups  and  vanes  of  the  instrument  are  placed  on  the  root  of  the  testing 
houses,  a  low  structure  just  under  the  lee  of  one  of  the  lofty  galleries,  and  thi 
anemometer  certainly  registers  much  too  little  movement  of  afr  during  al 
gentle  winds. 
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TsiPB  eoniidered  the  Paper  to  contain  many  points  of  interest,  and  some 
oT^  oonsiderable  value.  He  objected,  however,  to  No.  1  on  the  scale  corresponding 
irl'lli  so  large  a  range  as  0-8  lbs.  pressure  of  the  wind  on  a  square  foot.  He 
•Iao  thought  that  the  expression  **  we  do  not  feel  velocity,  but  force,'*  as  some- 
▼l^«t  objectionable,  as  the  velocity  of  a  moving  body  arises  from  the  force  expended 
^  set  it  in  motion,  and  the  phrase  seems  to  separate  velocity  from  force.  We 
corl^ainly  feel  a  solid  body  moving  with  a  high  velocity  more  than  we  do  if  it  is 
moving  slowly,  and  we  Uierefore  mav  estimate  velocity  by  the  force  with  which 
^e  are  struck.  He  did  not  believe  that  pressure  gauges  can  be  made  to  register 
^e  velocity  of  wind  with  certainty,  in  consequence  (1)  of  the  extreme  mobility 
^  tiie  moleeules  of  the  air  one  upon  another,  and  (2)  oi  the  varying  density  of 
^e  atmosphere. 

-Btlr.  Brooke  said  it  was  quite  impossible  to  obtain  a  general  relation  between 

^^   velocity  of  tiiie  wind  and  the  pressure  on  an  unit  of  surface  :  as  it  is  well 

™own  that  the  indicated  pressure  of  the  wind  on  surfaces  of  different  areas  is 

^0't>  proportional  to  the  area  impinged  upon.     Moreover,  in  some  experiments 

f^contly  conducted,  on  the  pressure  of  air  on  oblique  surfaces,  it  was  found  that 

^  ^  rectangular  plane,  of  which  the  length  was  four  or  five  times  the  width, 

*^^«*e  placed  at  a  given  ansle  to  the  direction  of  the  current  of  air,  the  pressure 

^^kcied  according  as  the  long  or  short  diameter  was  placed  obliquely  to  the 

cv^^nrent  at  the  same  angle. 

.Bf  r.  Lauohton  thought  that  Mr.  Cator  had  placed  too  low  a  value  on  the 

^^^Imation  of  wind.     On  board  ship,  men  are  trained  to  make  such  estimates, 

j^l^xiost  from  their  childhood :  and  far  from  differin£[  widely  one  from  another,  as 

'^^k€l  been  supposed,  no  difference  worth  speaking  of  is  to  be  found  in  the  estimates 

''^^^de  by  any  number  of  watch-keeping  officers.    Again,  it  had  been  said,  that  as 

tl^.^  estimates  are  formed  with  reference  to  the  sail  a  ship  will  carry,  thepr  must 

^^L^j  according  to  the  qualitv  of  each  particular  ship's  equipment,  but,  in  fact, 

no     siieii  yariation  is  possible;  for  the  Beaufort  scale  does  not  refer  to   the 

P^B.ticular  ship  in  which  Uie  observer  is,  but  is  distinctljr  defined  to  be  for  **  a 

^^  Unconditioned  man-of-war,**  a  term  which  conveys  an  idea  sufficiently  exact 

^^^  ^  every  naval  officer.    There  is  thus,  practically  speaking,  and  firom  a  naval 

1^'^^Sjit  of  view,  no  ambigui^  at  all  about  estimate. 

Se  was  also  inclined  to  believe  that  on  shore  estimation  had  many  advantages 
^"^^n  over  a  velocity  anemometer :  for  the  anemometer  being  confined  to  one 
^Dt,  can  scarcely  ever — as  Mr.  Scott  had  pointed  out— be  free  from  local  in- 
2^^ncefly  and  must  thus  often  show  most  anomalous  results ;  whereas  a  skilled 
^  *^^  server,  forming  his  estimate  whilst  movine  about  from  place  to  place,  watching 
fe.oke  or  flags  in  the  neiffhbourhood,  is  ^ded  by  everything  which  he  can  see 
feel :  his  observation  is  thus  for  the  place  as  a  place,  and  not  for  an  isolated 
mnt  of  some  three  feet  in  diameter. 

3ir.  Dimes  did  not  believe  in  wind  pressures  of  60  lbs.  to  the  square  foot.  He 
ss  sure  that  man^  chimneys  could  never  stand  against  such  a  pressure. 
ICr.  Gator  replied  as  follows : — 

As  to  the  difference  of  effect  on  small  and  large  surfaces,  he  could  not  speak 

m  experience,  having  only  tried  a  surface  of  one  square  foot. 

As  to  the  competing  claims  of  force  and  velocity,  be  repeated  that  force  was 

B  more  important  of  the  two,  because  the  element  referred  to  is  the  resistance 

^lieh  a  surface  has  to  encounter  from  the  force  exerted  by  the  moving  air ;  and 

"  ~    moving  force,  or  momentum,  is  the  mass  multij^Iied  by  the  velocity,  and 

ifbre,  so  to  speak,  includes  the  velocity  as  part  of  it. 

As  to  Dr.  Tripe*s  doubt  about  the  correctness  of  the  expression  used  that  *'  one 

nU  not  foel  a  velocity,**  he,  Mr.  Cator,  still  submitted  that  such  must  be  the 

Be,  as  vdoeitif  is  merely  a  rate,  and  mathematically  speaking,  a  quantity  of 

\j  one  dimension  ;  but  that  the  moving  force  or  resistance  which  a  surface  has 

•aeoonter  is  the  effect  produced  by  the  wind,  and  is  what  the  exposed  surface 


As  to  the  Beaufort  scale,  the  way  in  which  it  was  got  at,  he  considered,  was 

"^^f^pninff  at  the  wrong  end,  vix.  by  taking  uncertain  and  arbitraiy  acts,  and 

^^''bne  the  scale  therenom  ;  but  that  it  should  be  made  from  some  certain  and 

^l^fuiea  bads,  m,  that  the  numbers  of  the  scale  should  represent  certain  numbers 

^  mOes  per  hour,  or  certain  numbers  of  lbs.  on  the  square  foot ;  and  having 

9^  a  scale  thus,  then  that  observations  should  be  made  with  a  view  to  determiiiO 
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the  relation  between  each  of  the  numbers  of  such  scale  and  the  several  amoix: 
of  sail  a  ship  can  cany. 

As   to  the  division  of  the  proposed  scale,  if  0-8  be  too  wide  apart,  he  woi 
be  quite  willing  it  should  be  divided  into  smaller  divisions,  t.e.  0,  4,  8,  &c. 

As  to  the  powers  of  estimation,  although  perhaps  seamen  might  be  more 
potent  to  estimate  than  landsmen,  he  repeated  his  conviction  that  it  was  im^^^^^^ 
sible  to  estimate  correctly,  as  one*s  senses  were  fallacious  guides,  not  only  ^^\^ 
estimating  the  wind,  but  for  every  other  meteorological  element,  aa  it  depend^^^^ 
so  much  upon  one^s  state  of  health,  &c.  i. 

As  to  the  influence  of  buildings,  &c.  this  would  of  course  affect  Robinaoi^^"^ 
cups  as  much  as  pressure-anemometers. 


XVm.  The  Weather  of  Thirteen  Winters.    By  R.  Stbaohan,  F.M.S. 

[Beceived  April  IStb.    Bead  May  20th,  1874.] 

Summary  and  Remarks  for  December. — The  duration  of  daylight  on  th» 
middle  day  of  the  month  is  7h.  46m.     The  smi  attains  his  greatest  soni 
declination  on  the  2l8t     The  temperature  rises  by  day  to  an  average  of 
and  foils  by  night  to  87^.     The  medium  temperature  is  41%  with  a 
range  of  8^.     The  9  a.m.  observations  give  very  closely  the  medium 
ture.    The  mean  atmospheric  pressure,  at  9  a.m.,  is  29*99  inclK>8,  and  th» 
resultant  of  the  winds  W  by  S^S.     The  average  rainfidl  is  2*08  inches  oi 
15  days,  including  snow  on  2  days.     There  are  usually  20  overcast  da; 
against  11  cloudy.     Clear  weather  very  seldom  occurs  for  an  entire  da; 
Mist  averages  10  days,  fog  2,  and  squally  or  stormy  weather  is  frequent. 

Decembers  1865  and  1878  were  remarkably  similar  in  regard  to  pressnr^^ 
temperature,  rainfall,  weather,  and  resultant  winds.     They  had  the  maxim 
pressure  with  the  minimum  rainfall.    The  predominance  of  south -westerZ 
winds  appears  to  have  maintained  the  temperature  just  above  its  mean  valu 

Decembers  1868  and  1872  were  also  remarkably  similar,  and  in  contrast  ^ 
1865  and  1878.     They  had  the  lowest  pressure,  the  highest  temperature, 
maximum  amount  and  frequency  of  rain,  and  steady  WSW  winds ;  yet  th( 
was  rather  more  fine  weather  than  with  the  highest  pressures.     These 
mean  temperatures  seem  to  be  related  to  the  abundance  of  rain.     The 
mum  temperature  was  in  1868,  with  the  largest  amount  and  frequency 
rain. 

The  lowest  temperature  was  in  1870  with  predominant  NK  winds ;  yet 
pressure  was  slightly  below  the  average,  and  there  was  much  and  frequ 
rain,  including  snow  on  7  days,  and  excess  of  overcast  weather. 

In  December  1864  the  prevalent  winds  were  from  ESE,  with  snow 
days  and  rain  on  4  days,  amounting  only  to  0*51  inch.     The  pressure  was 
par  J  and  the  temperature  below.     The  weather  was  very  misty. 

That  the  temperature  and  rainfall  of  1864  should  have  differed  so  m 
from  those  of  1870,  while  the  chief  wind  of  the  former  was  ESE  and  of 
latter  NE,  only  differing  in  azimuth  68°,  seems  anomalous. 

Gould  we  know  the  conditions  of  the  upper  aerial  currents,  which 
Glaisher  found  to  prevail  in  the  winter  season  in  our  latitude,  some  explanai 
might  be  apparent  for  this  anomaly. 
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The  yiiriability  of  the  weather  in  December  is  shown  by  all  the  meteoro- 

ki^eal  elements.    The  mean  pressnre  has  been  as  high  as  80-27  inches,  and 

tt  low  as  29*57  inches  ;  the  mean  temperature,  at  9  a.m.,  up  to  46^*4,  and 

down  to  8S^*8 ;  the  rainiiEdl  as  much  as  4*58  inches  on  25  days,  and  as  little 

^  0*41  inch  on  7  days ;  the  resultant  wind  has  reached  WSW  force  2*7, 

^bilgt  the  NE  has  OTerpowered  the  equatorial  current  by  force  0*6.      Six 

X>ec6mbers  were  without  snow,  one  had  snow  on  7  days  ;  seyeral  had  24  days 

of    overcast  sky,  none  had  lees  than  14.      A  day  of  blue  sky  is  quite 

©xccptionaL 

^Summnry  and  TUmarka  for  January, — The  sun  is  now  decreasing  his 
^oxith  declination,  and  on  the  middle  day  is  about  8h.  20m.  above  the  horizon. 
-I^^  mean  highest  temperature  by  day  is  48^,  and  the  mean  lowest  by  night 
^^^ ;  so  that  the  medium  temperature  is  about  88^*5,  and  the  mean  daily 
>^axige  8^'5.  The  9  a.m.  obeenration  gives  the  Imodium  temperature.  The 
^"v-enge  height  of  the  barometer  is  29*87  inches,  with  resultant  wind  from 
^"Vr  b  W.  The  rain&ll  averages  2*52  inches  on  17  days,  including  snow  on 
^  days.  About  20  days  are  usually  overcast,  10  fine,  1  very  fine.  Mist 
^^vcrages  8  days,  fog  2 ;  and  squally  or  stormy  weather  is  as  common  as 
December. 

The  maximum  pressure  was  in  1864,  with  polar  winds  as  frequent  as  the 
;  the  temperature  was  below  the  average,  the  frequency  and  amount 
rain  the  least,  and  the  weather  comparatively  fine. 
Januaiy  1861  was  similar  to  1864  in  all  respects. 

Januaiy  1865  was  also  similar  to  1867,  but  the  pressure  was  the  lowest. 
I'liey  had  very  little  easterly  wind,  yet  their  temperature  was  below  the 
Average,  the  more  so  by  night.  The  rainfall  was  above  the  average.  The 
S^i^end  state  of  the  sky  was  not  exceptional,  but  snow  fell  on  8  days. 

January  1872  had  also  a  very  low  pressure,  with  predominant  SW  winds  ; 
t>nt  the  temperature  was  above  the  average,  the  rainfall  excessive  and  at  the 
m.mximum  fr^uency,  and  there  was  no  mow. 

The  TninitnnTn  temperature  was  in  1871,  with  prevalent  NE  winds,  snow  on 
S  days,  pressure  at  joar,  rainfall  below  the  average,  the  sky  almost  always 
overcast. 

The  highest  temperatures  occurred  in  1868  and  1866,  with  pressure  about 
y^sfi  rain&ll  excessive,  1866  having  the  maximum  amount,  winds  prevalent 
^ran  WSW,  and  weather  finer  than  usual. 

January  is  on  the  whole  the  coldest  month  of  the  year,  and  in  variability 

^^  little  better  than  December.     The  mean  pressure  has  been  as  high  as 

^^*285  inches,  and  as  low  as  29*596  inches ;  the  mean  temperature  up  to 

48^*2,  and  down  to  88^*6 ;  the  rainflEdl  as  much  as  8*92  inches  on  22  days, 

^^d  as  little  as  1*09  inch  on  11 ;  the  resultant  wind  has  reached  WSW,  force 

^'8»    whilst  the  NE   has  overpowered  the   equatorial  by  force  0-8.     Six 

^^^narys  were  without  snow,  two  had  snow  on  8  days  each ;  one  had  26 

*y^  of  overcast  weather,  none  had  less  than  16.    A  very  fine  clear  day  is 

exceptional. 
Stmmary  and  Bemarks/or  February, ^The  sun  is  still  south  of  the  equator. 
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bat  the  day  has  lengthened  to  9h.  55m.  in  the  middle  of  the  month.  Tha 
mean  of  greatest  heat  by  clay  is  45°*5,  and  of  cold  by  nigfU  87^,  bo  that  tha 
mean  daily  range  is  8°' 5,  and  the  medium  temperature  41^,  which  is  nearlyi 
the  same  as  the  9  a.m.  temperature.  The  mean  pressure  is  80  inches,  with  a 
resultant  wind  from  W  b  S,iS.  The  rainfall  averages  1*51  inches  on  15 
days,  including  snow  on  8  days.  On  an  average  there  are  15  overcast  days, 
12  fine,  and  1  very  fine  day.  Fog  and  mist  are  not  bo  firequent  as  in 
December  and  January ;  mist  may  be  reckoned  for  4  days,  fog  for  1  day. 

The  maximum  pressure  was  in  1868,  with  normal  winds  and  temperatures 
fine,  but  hazy,  weather,  and  very  deficient  rainfall. 

The  minimum  pressure  was  in  1866,  with  prevalent  WSW  winds,  none 
from  the  East,  normal  temperature,  the  maximum  amount  and  fipequency  ol 
rain. 

The  maximum  temperature  was  in  1869,  with  normal  pressure,  almost 
constant  westerly  winds,  and  rainfall  above  the  average.  The  temperatuTE 
was  also  high  in  1867,  with  pressure  a  little  above  the  mean,  prevalent  WSW 
winds,  and  normal  rain  and  weather.  .These  high  temperatures  appear  to  be 
related  to  the  constancy  of  the  westerly  winds. 

The  minimum  temperature  was  in  1878,  6°  below  the  average,  with  pressure 
above  the  average,  predominant  NE  winds,  Snow  on  7  days,  and  excessive 
overcast  weather.  February  1864  was  very  cold,  with  pressure  at  par, 
polar  and  equatorial  winds  almost  equally  frequent,  snow  on  11  days,  the 
greatest  frequency  of  downfall,  though  the  amount  was  below  the  average, 
February  1870  was  also  cold,  with  pressure  and  rainfall  a  little  below  the 
means,  but  there  was  snow  on  7  days,  and  the  resultant  wind  was  SE. 
February  1865  was  likewise  cold,  and  had  snow  on  6  days.  Thus  all  the 
cold  months  are  characterised  by  snowy  weather. 

The  minimum  rainfall  occurred  in  1862,  with  easterly  winds,  fine  weather, 
temperature  at  par,  pressure  above  the  mean. 

The  finest  weather  was  in  1868,  with  deficient  rainfall,  no  snow,  tempera- 
tore  8^  above  the  average,  pressure  above  the  average,  prevalent  winds  firom 
W  b  S,  no  east  wind  at  all.  These  facts  appear  discordant  with  common 
notions  of  wet  with  the  west  wind  ;  but,  probably,  the  influence  of  the  polar 
current,  either  in  alternation  or  as  an  upper  current,  is  necessary  for  the 
elTectual  condensation  of  the  moisture. 

The  weather  of  February  is  usually  an  improvement  upon  January; 
though  the  variability  is  just  as  great.  The  mean  pressure  has  been  as  high 
as  80'826  inches,  and  as  low  as  29*726  inches ;  the  mean  temperature  up  to 
45^*6,  and  down  to  84^*8;  the  rain&ll  as  much  as  4*05  inches  on  19  days, 
and  as  little  as  0*87  inch  on  9  days ;  the  resultant  wind  has  reached  W  b  N, 
force  8*5,  and  the  E  wind  has  had  a  predominant  force  of  0*7.  Six 
Februarys  were  without  snow,  one  had  snow  on  11  days ;  one  had  25  over- 
cast days,  one  had  only  8.      On  the  whole  the  air  is  clearer  than  in  Januaiy, 

Remarks  on  the  Winter. — The  mean  temperature  of  February  is  the  same 
as  that  of  December,  that  of  January  is  2°*5  lower.  The  mean  winter  tem- 
pcnituro  is  40^;  the  mean  daily  range  8^*5.     The  mean  temperature  of 
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(h  of  these  months  yaries  from  year  to  year  to  the  extent  of  10°  or  18°. 
mean  monthly  temperature  in  winter  may  be  as  high  as  46°*4,  and  as 
o^^v  as  d8°*6 ;  and  if  this  is  considered  in  connection  with  the  statement,  of 
>r.  Scoresby- Jackson  that,  **  Care  ought  to  be  taken  to  avoid  exposure  to 
J3.0  direct  influence  of  the  weather  when  the  mean  temperature  sinks  below 
)9^  in  winter,  or  rises  above  57°  in  summer/'  the  bearing  of  this  matter 
aXX'Q  ^6  public  health  and  mortality  becomes  evident.    It  usually  happens 
tliat  when  the  temperature  of  one  month  is  unduly  high  that  of  the  next  is 
\<y9r,  and  viee  vend ;  attention  to  this  may  afford  a  useful  indication  to  the 
proximate  temperature  of  the  month  entered  upon.    The  mean  winter  pres- 
sure is  29*95  inches  of  mercury,  but  this  may  range  to  the  extent  of  0*75 
incli  in  relation  to  the  quantity  of  rain  which  falls.     The  average  ndnfEdl 
ia  6*06  mches  on  47  days,  including  snow  on  7.     Spells  of  wind  from  the 
polar  aide  are  not  uncommon,  but  the  resultant  wind  is  from  WSW;  in 
Jannaiy  it  is  more  southerly,  and  in  December  and  February  rather  more 
▼esterly.    The  frequency  of  the  winds  in  winter  are  N,  7;  NE,  8;  E,  9; 

SE,  8;  B,  7;  SW,  21;  W,  26;  NW,  4;jcahn,  6;— or  polar,  27;  equatorial, 

58. 

At  the  low  temperature  of  winter  only  a  small  quantity  of  vapour  can  be 
^  in  solution  by  the  air,  consequently  there  is  a  disposition  to  mist  and 
^og;  bat  February  is  not  nearly  so  subject  to  these  as  December  and 
Jannaiy.  If  we  are  not,  as  Howard  states,  ''now  wholly  exempt  from 
^nnderstorms,"  they  are  rare  indeed.  Taking  this  season  at  90  days, 
leaTing  out  leap-day,  it  has,  on  the  average,  only  2  very  fine  days,  88  fine 
(detached  clouds),  55  overcast.  Luke  Howard  usefully  remarks,  "  from  the 
^^'^^ortain  occurrence  of  really  dangerous  weather  in  our  winters,  it  is 
probable  that  the  people  make  less  of  the  needful  provision  of  clothing,  use 
^  foresight  in  their  movements,  and  in  effect  suffer  more  in  proportion 
^  the  cold,  than  the  inhabitants  of  higher  latitudes.*' 


DISCUSSION. 

.  Vr.  Pabk  Habbison  asked  if  Mr.  Strachan  had  found  a  progressive  difference 
"\  bis  results  in  successive  years ;  or  whether  maxima  and  minima  occurred 
^thont  any  indication  of  periodic  action? 

Hr.  Dimes  asked  that  the  exact  position  of  the  instniments  with  reference  to 
^^onding  objects  might  be  given.  He  had  lately  been  comparing  many 
vOQrnalB  together  for  his  RainfaU  Table,  and  such  information  would  have  been 
"^  valuaWe. 

Hr.STM0N8  would  endorse  what  Mr.  Dines  had  said  respecting  the  desirability 
of  the  exact  position  of  the  instruments  being  described.  Last  week  he  saw  for 
^%  in  a  country  bookseller's  catalogue,  a  series  of  MS.  observations  from  1771 
*{|  1B13.  forming  three  thick  quarto  volumes ;  thinking  it  very  desirable  that  it 
^old  DC  preserved,  he  ordered  it,  but  when  he  came  to  examine  it  carefully, 
^*w  was  no  entry  where,  or  by  whom,  the  observations  were  made.  He  had 
^  able  to  determine  the  former  point  approximately  from  internal  evidence, 
"t  the  case  strikingly  illustrated  the  carelessness  of  some  persons  in  this  respect. 

Mr.  Strachan  replied  that  one  of  his  objects  in  working  up  the  observations 
^  10  many  years  was  to  try  and  trace  out  any  apparent  coincidence  with  the 
•Jlar-gpot  cycle  with  respect  to  each  meteorological  element,  as  well  as  any  law 
J*  seouence  which  their  maxima  and  minima  mipht  obey.  For  this  purpose,  he 
"^plotted  the  several  monthly  values  on  tfcxuarcd  paper.    He  had  not  perceived, 
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however,  any  indications  of  a  cycle.    As  regards  the  exposure  of  the  instruments' 
that  had  been  described  in  the  former  paper  (pp.  129*130).    He  did  not  contepf 
that  the  rainfall  and  temperature  observations  were  entirely  satisfactoiy. 
character  of  the  exposure  was  against  that ;  but  as  the  results  gave  their  oi 
averages  for  comparisons,  there  was  nothing  in  the  character  of  the  observatiouii!  mi 
to  depreciate  the  conclusions  drawn  from  the  tabular  results.    The  tables  wei 
computed  merely  to  satisfy  his  own  curiosity,  without  any  intention  of  commu- 
nicating them  to  the  Society ;  when,  however,  he  came  to  study  their  results,  ~ 
thought  that  others  might  be  interested  with  them  besides  himself^  and  he  ho] 
that  he  would  not  be  mistaken  in  that  idea. 


XIX.  On  a  New  Deep  Sea  and  Recording  Thermometer,    By  H.  Nsgbetti, 
F.M.S.,  and  J.  W.  Zambra,  F.M.S. 

[Received  April  18th.— Bead  May  20th,  1874.] 

The  origin  of  this  new  thermometer  is  dne  to  two  distinct  oanBes: — 

First. — From  the  flEtct  that  an  old  thermometer,  invented  by  ns  in  1807, 
was  reduced  in  size  and  brought  o^t  as  a  new  instrument,  with  all  the  pres- 
tige of  a  paper  being  read  upon  it  before  the  Boyal  Society;  and 

Secondly, — By  our  having  read,  in  Professor  Wy ville  Thompson's  '  Depthi 
of  the  Sea,'  the  following  sentence: — '*  I  ought  to  mention  that  in  taking  Hn 
bottom  temperature  with  Sixe's  thermometer,  the  instrument  simply  indicates 
the  lowest  temperature  to  which  it  has  been  subjected,  and  not  n 
that  of  the  bottom  itself/*     This  is  perfectly  true;  and  we  contend  that  al- 
though the  readings  of  the  Sixe's  thermometer  are  now  ohecked  by  what 
termed  ''serial  *'  temperatures,  that  is,  by  having  a  number  of  thermometers^a^ 
attached  to  a  line,  at  intervals  of  50  or  100  fathoms  from  each  others  sa 
readings  cannot  be  entirely  depended  upon,  and  there  ought  to  be  some 
definite  and  independent  method  of  obtaining  exact  and  strictly  reliable  (not^ 
approximate)  temperature,  100  or  even  50  fathoms  being  too  wide  a 
for  accurate  mapping  of  ocean  temperature,  when  it  is  sought  by  such 
pings  to  indicate  and  determine  ocean  currents  and  other  important  filcts- 
The  Size's  thermometer  is  also  liable  to  errors  which,  probably,  none  bolt: 
the  makers  of  the  instruments  are  aware  of. 

A  Sixe's  thermometer  may  be  packed  and  sent  to  its  destination,  and 
be  received  apparently  in  perfect  order,  and  yet  it  may  have  aoqidred 
transit  10°,  20°  or  even  50°  of  error; — caused  by  the  alcohol  passing  bj 
mercury  either  from  the  left-hand  tube  or  from  the  right-hand  one, 
displacing  the  indicating  column  of  mercury  to  the  extent  above  quoted; 
the  error  may  be  only  a  few  degrees,  and  this  without  showing  any  taoe  ofc 
the  instrument  having  met  with  any  mishap.    To  this  source  of  inaeeurasy 
attribute  some  extraordinary  readings  obtained  in  some  recent 
taken,  whore  the  temperature  was  found  to  be  22°.     The  liability  of 
indices  of  the  Size's  thermometer  slipping  or  sticking  is  well  known ;  and 
also  suggest  the  probability  of  the  indices  being  displaced,  and 
showing  a  greater  degree  of  cold  from  the  friction  and  progress  of  the  ther-— 
mometer  through  the  water  in  hauling  the  instruments  upwards.    We 
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^U  experienced  tbe  reeistanee  of  a  body  being  drafted  tbrongh  the  water, 
^a.inmg  a  eenes  of  jerks  and  jnmpB ;  these  jerkg  are  most  likely  to,  and  often 
W>J1)  displace  the  indices. 

_  Having  said  this  much  against  the  Sixe's  tiiermometer,  wo 

will  now  describe  a  thermometer  which  we  have  invented,  and 
which,  we  believe,  will  not  be  liable  to  any  errors.  This 
thermometer,  although  constmcted  for  deep-sea  temperatures, 
will  be  found  to  be  eqoally  valuable  on  land ;  for,  by  the  aid  of 
Tei7  rongh  and  inexpensive  clock-work,  we  can  obtain  correct 
records  of  temperatures  at  any  desired  intervals  without  having 
cnmberaeme  and  expensive  instraments,  such  as  the  thermo- 
graphs at  present  in  nse,  which,  besides  the  expense  of  arti- 
ficial light,  necessitate  special  adaptation  of  buildings  and  soma 
photographio  skill,  nithont  taMng  into  consideration  the  risk 
of  transit  of  large  and  fragile  thermometers. 

Oar  new  thermometer,  arranged 
for  deep-sea  purposes,  has  its  bulb 
protected  on  the  principle  invented 
by  us  in  I8S7,  which  is  identical, 
with  that  of  tlie  thermometers  now  in 
)  on  the '  Challenger'  Expedition, 
and  described  by  Professor  Wyville 
f Thompson  in  his  'Depths  of  the 
Bea' ;  it  is  syphon  shape,  the  bend  ? 
of  the  syphon  [is  slightly  enlarged,  i 
to  &ailitete  the  quick  transit  of  the  J 
merenij  from  one  limb  of  the  sy- 
phon to  the  other.  The  action  of 
the  thermometer  is  as  follows : — 
Near  the  bulb  of  the  thermo- 
meter is  a  contrivance  such  as 
exists  in  onr  Patent  Maiimnm 
Thermometer,  which,  when  the  in- 
stroment  is  in  a  horizontal  posi- 
tion, suddenly  cuts  off  communi- 
cation between  the  bulb  and  the 
mercnrial  eolnmn;  the  thermome- 
ter, whilst  in  a  vertical  position,  is, 
to  aU  intents  and  purposeB,  an 
ordinary  instmmeDt,  and  may  be 
used  for  ordinary  observations.  If 
filed  horizontally,  it  acts  and  indicates  like  our 
^itcoit  HMii"""n  Thermometer,  and  may  be  ased 
ftn  neh  a  pnrpose;  bnt  if  the  thermometer  be 
■nnted,  and  the  movement  of  inversion  be  continned  until  the  instrument 
itBugg  its  natural  and  original  position,  then  it  becomes  a  recording  thra- 
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mometer  b;  reason  of  the  meronry  being  severed  at  Uie  small  plug  or  et 
traction  near  the  bnlb,  and,  passing  ronnd  the  bend  of  the  i^phon, 
fiilling  in  the  descending  limb  of  the  ejphon,  or  what  ma;  be  t 
recording  tube,  and  is  there  left  indicating  the  exact  temperatnra  at  the  ti 
the  instniment  was  turned  over. 

It  will  be  seen  by  the  above  description  that  this  instmment  is  a  nmple  nw  ^nr 
eorial  thermometer  without  any  admiztnre  of  alcohol  or  other  flnid,  and  thafr — t  it 
has  DO  indices,  and,  eonsequentlj,  is  not  liable  to  displaeememt  or  to  get  ont^^  of 
order;  and  when  the  m^isui;  has  onoe  bean  transferred  from  one  side  <^  ' —  the 
^phon  to  tike  other,  no  amount  of  shaking,  short  of  turning  the  t 
mometer  over  in  the  contrary  direction,  can  in  any  way  displace  the  n 
or  alter  the  indications. 


It  win  be  manifest  that  this  new  instniment,  adapted  to  cIock-wcA,  eu  be 
made  available  for  taking  observations  and  recording  temperatorei  in  the  ab- 
sence of  the  observer,  and  that  without  clock-work  accnrate  readings  ean  be 
recorded  in  the  dark  by  merely  proceeding  to  the  thermdmeter-stand,  giinng 
one  torn  to  the  instmment,  and  hanging  it  up  again  for  reading  off  al  leime ; 
and  the  instrument  is  also  available  for  taking  delicate  obserratkHU  whilst 
engaged  in  other  soientifio  work.  The  thermometer  may  be  fixed  in  anj  spot, 
and  by  means  of  a  string  or  wire  the  instrument  can  be  made  to  tkke  one 
revolution  and  read  off  at  any  convenient  time ;  and  it  will,  also,  be  found 
Talnable  for  taking  temperatures  at  varions  heights  hy  means  of  small  e^itive 
balloons.  It  would  be  superfluous  to  speculate  as  to  the  many  puipoeeB  fcr 
which  this  thermometer  may  be  made  available ;  but  even  presuming  that  it 
is  not  adapted  for  all  the  puTposes  we  have  suggested,  we  still  believe  that  ws 
.have  oonstruoted  a  valuable  instrument,  worthy  to  be  placed  by  the  aide  of 
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our  Patent  Maximum  Thermometer,  the  encasing  the  bulbs  of  doep-sea  (her- 
i3aometers,  and  our  invention  of  enamelling  the  backs  of  thermometer  tnbesi 
^mthoat  which  some  of  our  most  delicate  experiments  could  never  have  been 
performed. 

DISCUSSION. 

Mr.  Scott  said  that  extreme  ingenuity  had  been  displayed  in  devising  this  in- 
Btmnient,  and  it  really  appeared  to  be  a  great  discovery.  It  had  not  yet  been 
experimented  with  actually  at  sea,  and  that  was  the  true  test  which  it  had  to 
stand.  He  thought  the  alarum  arrangement  was  very  good  for  showing  the  tem- 
perature at  any  exact  hour,  say  midnight,  when  it  would  be  inconveuient  to  take 
«n  eye  reading. 

Mr.  Casblla  said  the  arrangement  before  the  meeting  was  very  ingenious,  and 
might  possibly  be  also  very  good ;  but  he  thought  this  had  yet  to  be  proved  by 
Unking  what  difference  there  was  between  using  the  instrument  at  a  depth  of 
15  feet  and  under  the  great  pressure  of  several  thousand  fathoms.    The  term 
^double  bulb'*  had  been  used  in  reference  to   this  thermometer,  but  he,  Mn 
Casella,  must  point  out  that  there  was  a  great  difference  between  it  and  the  in- 
strument which  he  had  constructed  for  use  in  tlie  deep  sea.      There  was  a 
difference  alike  in  shape,  size,  weight,  number  of  bends,  fluids  employed,  and, 
indeed,  in  the  entire  arrangement.    Messrs.  Negretti  and  Zambra*s  object  seems 
to  have  been  to  make  a  heavy  and  unwieldy  instrument,  whereas  his  own  object 
has  been  to  make  the  smallest,  lightest,  and  most  portable  and  compact  instru- 
nent  tliat  could  possibly  be  nut  together.     The^  contrived  their  instrument  with 
a  view  to  its  sinking^  reaoily;  he  quite  avoided  this,   because  in  practical 
operation  weights  varying  from  7  lbs.  to  several  hundredweights  are  usea  to  sink 
taem. 

Mr.  Stbachan  said  that  he  had  seen  this  thermometer  in  various  stages  of 
(development,  and  considered  it,  as  now  perfected,  rather  a  triumph  of  patience 
^an  ox  genius ;  thongh,  indeed,  Carlyle  says  that  genius  is  patience.    Attempts 
^ere  made  to  observe  the  temperature  of  the  sea  below  the  surface  soon  after 
^e  thermometer  became  a  useful  instrument,  but  up  to  the  end  of  the  last  century 
4e  resolts  were  few  and  unsatisfactory.    Since  the  invention  of  Sixe*s  thermo* 
^eter  the  observations  have  been  numerous  and  extended  to  very  great  depths ; 
f^dt  they  were  reliable  only  fbr  a  few  hundred  fathoms.    At  greater  depths  the 
^Ocreased  pressure  rendered  the  indications  of  the  instrument  uncertain.     Sir 
^.  C.  Ross,  in  his  'Narrative  of  a  Vo;^age  to  the  Southern  Seas,"  repeatedly 
alludes  to  the  effect  oi  pressure  upon  ms  deep-sea  thermometers,  and  to  his  en^- 
^eavonrs  to  get  instruments  made  to  stand  more  pressure.    Nevertheless,  the 
i^anner  in  which  pressure  affected  Sixe's  thermometer  does  not  appear  to  have 
been  understood,  and,  chiefly  owing  to  the  results  of  Ross's  observation,  since 
I94O  many  scientific  men  have  maintained  that  the  lowest  temperature  of  the  deep-* 
ftea  was  39^.    In  1857,  at  the  suggestion  of  Admiral  FitzRoy,  Messrs.  Negretti 
and  Zambra  invented  the  double  bulb  with  mercury  as  the  conducting  fluid. 
With  this  instrument  temperatures  as  low  as  35^  were  obtained  in  the  North 
Atliuitie.  Nevertheless,  having  been  made  so  large  as  to  be  easily  put  out  of  order, 
and  having  been  used  without  the  special  care  which  they  required,  these  pro- 
tected instruments  got  into  disfavour.    Still,  there  can  be  no  reason  to  doubt  but 
thaty  with  proper  handling  and  care,  they  would  have   given  consistent  and 
valuable  result^    The  progress  of  telegraphy  rendered  it  very  desirable  to  know 
with  certainty  the  temperature  of  the  ocean  bed.     Hence,  in  1868,  Professor 
W.  A.  Miller  produced  the  small  Sixe's  thermometer  with  double-bulb,  using 
aplrit  as  the  conducting  fluid.    A  mistake  was  made  in  calling  this  a  new  in- 
Yention,  since  it  differs  urom  Negretti  and  Zambra's  only  in  having  spirit  instead 
of  mercurv  between  the  bulbs.    However,  great  care  was  taken  in  the  manufac- 
ture of   tfaii  instrument  by  Mr.  Casella.     It  was  much  smaller,  had  but  one 
bcmd,  was  less  liable  to  get  out  of  order,  and  was  more  manageable  than  Sixers 
thermometer  as  hitherto  made.    Moreover,  each  was  actually  tested  in  hydraulic 
pressore  before  leaving  the  maker's  hands.   These  precautions  in  the  manufacture, 
together  with  careful  mstructions  given  to  those  who  were  to  use  them,  insured 
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the  success  of  these  instruments.  The  reanlts  obtained  from  them  have  com- 
pletely dispelled  the  notion  of  39^  being  the  temperature  of  the  sea  bottom,  less 
than  32^  having  been  recorded.  Indeed,  the  results  from  them  have  been  ex- 
ceedingly valuable.  However,  the  use  of  spirit  was  a  retrograde  step,  for  it  w 
very  sluggish  in  taking  temperature  compared  with  mercuiy.  Again,  all  ther- 
mometers constructed  on  Sixers  principle  must  have  indices  supported  by  hair 
springs.  These  are  liable  to  slip  down  and  even  to  be  jerked  up,  hence  their 
registration  may  at  times  be  doubtful.  It  frequently  happens  in  the  progress  of 
science  that  the  means  of  making  observations  and  experiments  become  so  im- 
•proved  in  refinement  and  accuracy  of  instruments  and  methods,  that  results 
which  served  the  purposes  of  former  generations  are  no  longer  satisfactory.  So 
with  deep-sea  thermometers.  The  first  rude  results  were  improved  upon  by  the 
aid  of  Sixers  instruments ;  and  still  more  so  by  the  contnvance  of 
the  double- bulb;  and  now  Messrs.  Negretti  and  Zambra  propose  to  go 
a  step  further  towards  perfection;  to  do  away  with  the  sluggish  spirit,  and 
to  get  rid  of  the  indices  and  the  doubts  they  sometimes  occasion.  In  seeking  to 
accomplish  these  objects,  they  have  invented  a  thermometer  of  an  entirely  nov^ 
kind,  which,  it  is  hoped,  will  give  with  accuracy  the  deep-sea  temperature  at  any 
desired  depth,  while  it  is  capable  of  many  other  uses.  It  shomd,  however,  l>e 
experimentally  determined  how  far  its  indication  is  affected  by  nressare,  say 
about  three  tons  on  the  square  inch ;  and  it  remains  to  be  ascertainea  whether  the 
turning-over  action  can  be  depended  upon  in  deep  water. 

Mr.  Btmons  thought  it  was  a  great  pity,  that  when  the  small  form  of  thermometer 
was  brought  out,  the  large  form  with  protecting  cylinder  was  not  mentioned.  Be 
knew  it  was  Admiral  FitzRoy*8  wish  that  the  thermometer  should  be  large ;  in 
fact,  the  Admiral  thought  it  could  not  be  too  large.  He  (Mr.  Symons)  had  been 
using  one  of  Negretti^s  new  thermometers,  and  was  very  greatly  pleased  with  the 
instrument.  He  thought  it  would  be  a  great  boon  to  observers  to  have  a  self- 
acting  apparatus  by  which  their  diy  thermometer  reading  could  be  registered  to 
the  minute  in  their  absence  and  by  any  untrained  assistant.  Moreover,  it  would 
be  very  valuable  if  24  could  be  arranged  to  give  the  temperature  at  every  hour 
during  the  d^  and  night  at  any  moderate  cost. 

Mr.  Park  Harrison  thought  that  the  thermometer  should  have  been  tested  in 
the  sea.  It  would  have  been  easy  to  do  so  in  a  yacht  or  steamboat.  The 
mechanism  which  rendered  it  a  very  great  gain  for  observers  on  land  might, 
very  possibly,  fail  under  conditions  like  those  which  it  was  supposed  would  oc- 
casionally affect  other  deep-sea  thermometers. 

Mr.  Zambra,  in  reference  to  some  remarks  made  by  a  Fellow  present,  said 
that  the  thermometer  supplied  by  them  with  the  protected  bulb  was  a  successful 
instrument  The  necessity  of  a  good  deep-sea  thermometer  having  been  made 
known  to  Negretti  and  Zambra,  they  invented  and  made  one  with  a  protected 
bulb :  it  was  approved,  and  orders  came  from  the  Admiralty ; — ^no  rep<^  had 
ever  reached  Negretti  and  Zambra  warranting  the  conclusion  that  these  instru- 
ments were  not  successful.  Some  time  afterwards  specifications  were  sent  fh)m 
the  Admiralty  to  various  instrument  makers  to  be  filled  in,  stating  the  best  form 
of  deep-sea  thermometers  suited  for  use  in  the  Navy.  Negretti  and  Zambra  told 
the  gentleman  who  called  upon  them  they  believed  they  had  made  for  the  Admiralty 
the  best  form  of  instrument  that  could  be  supplied  for  the  purpose,  and  referred 
to  the  protected -bulb  thermometer  already  supplied.  The  fact  of  a  small  pro* 
tected-bulb  thermometer  being  submitted  and  accepted  as  the  best  form,  suffi* 
ciently  proves  that  Negretti  and  Zambra's  thermometer  was  successfol.  The 
thermometers  supplied  oy  their  firm  were,  as  regards  size,  made  to  order ;  and 
had  an  application  been  made  for  the  same  instrument  half  the  size,  it  could  thw, 
as  now,  have  been  supplied. 

Mr.  Negretti  said  that  in  deep-sea  sounding  he  had  heard,  from  good 
authority,  that  the  friction  on  the  rope  is  so  great,  that  if  a  rough  line  were 
lowered  to  any  peat  depth,  it  would  be  brought  up  perfectly  smooth,  as  if 
shaved.  Friction  is  resistance ;  and  he  contended  that  the  resistance  of  the  thermo- 
meter in  being  hauled  up  from  a  great  depth,  would  impart  to  it  a  succession  of 
jerks  and  tremulous  jumps,  which  would,  in  his  opinion,  displace  the  indices  of  a 
8ixe*8  thermometer  (and  by  way  of  illustrating  his  meaning,  he  produced  one  of 
Mr.  CasellA^s  deep-sea  thermometers,  which  \jras  carefully  set  by  a  magnet  at  61^, 
and  by  simply  giving  one  tap  to  the  instrument,  the  inaex  gave  a  reading  of  60^, 
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bring  1°  colder) ;  md  when  it  ie  conaidered  that  a  thermometer  lowered  to  2,000 
or  3,000  fathoms,  taken  Kveral  hours  in  hauling  up,  the  likelihood  is  that  the 
indices  are  displaced  miny  degrees,  anil  to  this  we  may  attribute  some  of  the 
«xtr«ordiiuu7  readings  of  2^,  which  were  lately  obtained  by  the  Siie's  thermo- 


XX    On  a  nfw  ZJereunal  Minimum  aitd  Maximum  Thermomrtfr. 
Bj  B.  O.  DzifTOH,  F.M.8. 

[Beceived  AprO  llth.—Baad  Ms;  20th,  1S74.] 
In  this  thermometer  both  maximnm  and  minimum  rcgiatratianB  of  tem- 
per&tarfl  are  obtaiiied  from  one  merctuial  bnlb.     Both  indices  are  moved  by 
mercnr;  pressing  on  their  ends,  and  the  present  temperature  is  shown  by 
two  separate  colnmss  of  mercniy. 

The  mercurial  bnlb  is  shown  on  the  left  hand  of  the  ac- 
companying wood-cut,  with  the  mercury  extending  up  in  tho 
etem,  to  ahow  the  present  temporatore.  Above  this  and  ronnd 
the  bend  at  the  top,  is  a  dense  transparent  flnid  extending 
down  to  and  joining  with  the  mercury  on  the  opposite  or  right 
hand  side,  which  also  shows  the  temperature  of  the  time 
being. 

This  stem  dips  abont  half-way  into  a  chamber  or  cap  filled 
with  mercury,  and  asiully  called  an  air  trap.  From  tliis 
chamber  the  tnbe  is  continned  downwards  and  dips  again 
abont  half-way  into  a  second  chamber,  which  is  more  than 
half  filled  with  nuoKOiy,  so  that  in  any  position  and  at  any 
temperature  the  end  cannot  be  exposed,  bat  is  constantly 
immersed  in  the  mercury. 

The  apper  chamber  has  been  constracted  bo  as  to  guard 
ogunst  any  possibility  of  the  instrument  getting  out  of  order, 
either  in  transit  or  otherwise.  For  instance,  ^ould  air  be 
toreed  by  some  act  of  violence  &om  the  lower  chamber  into 
the  upper,  it  cannot  pOBsibly  rise  into  the  stem;  and  ita 
presence  in  the  upper  chamber  will  not  in  the  Blightest  affect 
the  indications  of  the  instrument.  A  little  of  the  dense  fluid 
ii  placed  on  the  top  of  the  mercury  in  the  lower  chamber  to  prevent  tho 
mercury  from  oxidising.  The  floid  in  the  bond  of  the  thermometer,  besides 
Connecting  the  two  oolomns  of  merctuy,  assists  in  aiding  tho  iiroe  movement 
of  the  indices. 

As  shown  in  the  woodcut,  the  tliermometcr  is  to  be  placed  vertically,  the 
indices  being  drawn  down  to  tho  surface  of  the  meicory  at  both  sidos  by 
ixieans  of  a  magnet. 

An  increase  of  temperatore  raises  the  index  on  the  left  to  the  maximum 
temperatore,  whilst  a  decrease  raises  that  on  the  right  to  the  mimimnm 
t«mpflnture,  where  each  index  is  retained  by  means  of  a  hair  spring. 

Besides  th«  ordinary  expansion  and  contraction  of  the  mercury  in  tho  bnlb 
m  changes  daring  heat  and  cold,  a  second  action  is  obtained  by  means  of 
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the  air  in  the  lower  chamber  being  highly  compressed.     This  is  effc 
by  having  the  whole  thermometer  immersed  in  an  extremely  cold  mixl 
when  it  is  finally  closed,  so  that  the  elastic  force  of  this  confined  air 
tains  the  mercury  on  the  right  hand  side  and  keeps  it  in  constant  coi 
with  the  transparent  fluid  in  the  upper  part  of  the  stem. 

In  a  Paper  read  before  the  Royal  Society  in  1860,  a  thermometer  to 
maximum  and  minimum  readings  from  one  mercurial  bulb  is  descri 
The  maximum  index  in  this  arrangement  was  propelled  by  the  merer 
whilst  that  showing  the  minimum  temperature  was  drawn  back  by  comin 
contact  with  the  capillary  edge  of  the  spirit  assisted  by  the  expansion  of 
air  in  the  tube,  as  in  the  ordinary  Butherford  arrangement,  but  liable  to 
same  defects,  namely,  a  constant  tendency  to  evaporation  and  separatioi 
the  spirit.  In  the  present  thermometer  this  separation,  &c.  is  impossible 
both  the  indices  are  propelled  by  mercury,  the  intervening  fluid  being  i 
hermetically  sealed  against  evaporation. 

Besides  having  the  indicating  column  of  mercury  as  fine  as  the  inc 
will  admit   of,   the  bulb  is  bifurcated  as  in  Casella's  sensitive  miTiin 
thermometers,  so  that  the  diameter  of  each  part  is  not  greater  than  in 
of  the  most  sensitive  of  maximum  thermometers.     Another  great  advan 
is  that  the  graduations  are  equal,  as  usual  in  mercurial  thermometers, 
instrument  being  once  placed  in  position  for  use,  no  shifting  or  removs 
any  kind  to  set  the  indices  is  required.     In  using  the  new  thermometer 
hygrometer,  this  settled  position  will  be  found  a  great  advantage  over  the 
principle,  besides  obtaining  the  maximum  and  minimum  of  the  wet  bul 
well  as  the   dry  bulb  in.  employing  two  of  these  thermometers  for 
purpose. 

This  thermometer  has  also  been  subjected  to  temperatures  below  zero 
well  as  exposed  to  considerable  heat  in  the  sun's  rays,  and  it  is  believed 
act  with  equal  certainty  to  the  extreme  range  of  cold  for  which  merci 
thermometers  are  employed. 

The  thermometer  has  been  constructed  by  Mr.  Casella,  of  Holbom  Ba 


DISCUSSION. 

Mr.  Hicks  said  that  the  maximum  of  this  thermometer  was  his  invention, 
the  minimum  that  of  M.  Marchi,  of  the  Royal  Observatory,  Florence.  Mr.  Scott 
given  him  a  printed  description  of  the  Italian  thermometer,  and  this  instrun 
was  identical  in  principle,  with  the  exception  that  M.  Marchi's  worked  horii 
tally  and  Mr.  Denton's  vertically.  He  felt  sure  that  neither  Mr.  Denton  nor 
Casclla  had  seen  M.  Marchi's  thermometer,  but  believed  that  it  had  merely  I 
re  invented. 

Mr.  Casella  said  that,  seeing  the  deep  interest  taken  in  registering  heat 
cold  under  the  same  conditions,  he  had  taken  great  pains  in  constructing 
instrument  now  before  the  Society.  Its  sensitiveness  and  convenience  in 
were  apparent,  as  the  diameter  of  .the  bulb  did  not  exceed  that  of  a  sens! 
standara,  whilst  its  vertical  form  rendered  it  most  convenient  for  Observato 
where,  being  once  placed,  it  had  not  to  be  removed  for  setting  the  indices ; 
the  small  portion  of  fluid  in  the  centre,  resting  as  it  did  on  mercury  at  each 
would  effectually  prevent  it  from  that  tendency  to  evaporation  which  had  1 
found  so  fertile  a  source  of  trouble  in  most  spirit  minimum  thermometers, 
sides  these  advantages,  the  graduations  were  equal  in  this,  as  in  other  mere 
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thermometere ;  and  as  a  registering  wet  and  dry  bulb  instniment  it  is  believed 
HuLt  it  would  be  found  an  important  addition  to  our  present  means  of  registering 
moisture.  This  thermometer  had  also  been  exposed  to  great  changes  of  tem- 
perature, ranging  from  below  zero,  Fahrenheit,  up  to  the  full  heat  of  the  sun^s 
rays.  He  was  certainly  not  aware  of  the  thermometer  to  which  Mr.  Hicks 
Had  referred,  or  he  would  not  have  patented  the  present  instrument.  It  was 
said,  however,  that  "  there  was  nothing  new  under  the  sun  ;*'  and  if  the  same 
principle  of  thermometer  existed,  however  differing  in  form,  he  was  glad  thus  to 
nave  it  brought  to  his  notice. 

Mr.  Zambba  said  he  did  not  see  any  advantage  of  this  thermometer  over 
Sixers,  with  the  bulb  filled  with  mercury  instead  of  alcohol ;  and  such  Sixe's 
thermometers  had  been  made  by  his  firm  for  Mr.  Vivian,  an  old  Fellow  of  the 
Meteorological  Society. 


On  the  Connection  between  Colliery  Eitplosions  and  WeatJ^er  in  1872. 
By  BoBEBT  H.  SooTT,  F.B.S.,  Director  of  the  Meteorological  Office,  and 
William  Galloway,  Inspector  of  Mines. 

[Beoeived  May  15th— Bead  June  17th,  1874.] 
18  paper  ia  in  oontiniiatioii  of  otheni  already  printed  for  the  years  1868-70, 
I87I9  of  which  the  former,  that  for  1868-70,  appeared  in  the  *  Proceedings 
the  Boyal  Soeiety,'  Vol.  xz.  No.  184,  and  that  for  1871  in  the  *  Qaarterly 

of  the  Meteorological  Society,*  Vol.  i.  No.  8. 
Al7e  are  ^ad  to  say  that  all  Her  Migesty's  Inspectors  of  Collieries,  without 
^^^^)«ption,  have  most  kindly  come  forward  to  furnish  ns  with  statistics  of  the 
^^^^denta  reported  in  their  respective  districts,  and  we  hereby  beg  to  tender 
them  our  most  sincere  thanks. 

"Vith  the  fiital  explosions  we  have  included  five  accidents  by  which  six 
were  snffoeated— some  by  fire-damp,  some  by  choke  damp; — two  ex- 
X^^osions,  which  were  not  immediately  &tal,  but  cansed  the  death  of  two  men 
^^^^rwards;  and  one  fiital  explosion  in  an  ironstone  mine.  The  numbers  of 
injnred  by  the  non-fatal  explosions  have  not  been  estimated  for  this 
r,  as  the  aetoal  numbers  have  been  supplied  to  ns  for  two  districts  only, 
estimated  numbers  are  given  in  brackets  as  formerly. 


Fatal. 


Districts. 


Number 
of  explo- 
sions. 


Number 

of  men 

killed. 


^oitlh  Durham ., 

^orth  and  Bast  Lancashire,  or  Manchester  .... 

>¥eal  Laneaahire  and  N<»th  Wales 

^licUand 

%orth  Stafforddiire,  Cheshire  and  Shropshire  . . 

Qonih-Weetem  (Monmouthshire,  Sm,) .......... 

Qonih  Staffordshire  and  WoroestersUre 

CoQth Wales    ... 

^Qrthmnberland,  Nortti  Durham  and  Cmnberland 

^orkahire , 

^ist  of  8  eotland 

^est  of  Seotland 


None. 
II 
6 

9 
12 

6 

3 

5 

2 

10 

3 
3 


70 


None 

41 
6 

9 
28 

6 

3 
15 

3 
46 

3 
3 


Non-fatal. 


Number 
of  explo- 
sions. 


163 


8 
II 

14 

22 

25 

15 
20 

23 

4 
21 

(19) 
42 


(224) 
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Only  four  men  are  reported  to  have  been  injured  non-fatally  by  the  &tal 
explosions.  The  total  nnmber  of  explosions  daring  1872  is,  therefore  (294), 
by  which  168  men  were  killed.  As  compared  with  the  data  of  the  preoeding 
year,  the  nnmber  of  explosions  is  greater,  and  the  nnmber  of  men  killed  is 
much  less. 


Year. 

Fatal. 

Non-fatal. 

Nnmber 

of  explo- 

Bions. 

Knmber 
of  men 
kiUed. 

Number 

of  explo- 

sionB. 

1871 
1872 

52 
70 

268 
163 

(224) 

There  were  three  explosions,  each  of  which  inyolved  the  loss  of  more  than 
ten  lives :  this  is  the  average  nnmber  for  twenty  years. 

Three  explosions,  involving  the  loss  of  thirty-nine  lives,  took  place  simnl- 
taneonsly  with  the  firing  of  shots  in  mines  in  which  safety  lamps  were  used; 
and  one,  involving  the  loss  of  thirty-four  lives,  in  a  mine  in  which  BB&itj 
lamps  were  used  and  shots  were  fired ;  but  the  cause  of  the  last  e^losion 
was  not  ascertained. 

The  diagrams  illustrative  of  the  coincidence  between  the  recorded  e^loeions 
and  the  changes  of  pressure  and  temperature  will  be  found  at  Plate  11. 
They  are  precisely  similar  to  those  given  by  us  for  the  four  previous  years.* 

The  sudden  and  serious  ML  of  the  barometer  accompanying  the  storm  of 
January  18th  produced  four  explosions  on  the  19th ;  while  the  more  gradual, 
but  in  England  more  extensive,  depression  of  the  24th,  which  has  been  in- 
vestigated by  Mr.  W.  Marriott  in  Vol.  i.  of  the  Quarterly  Journal  of  this 


^Explanation  of  Upper  Diagram  on  Plate  11. — 

The  dark  line  is  the  cnrve  of  the  barometer,  the  faint  line  that  of  the  thermometer. 

The  explosions  which  are  apparently  due  to  a  fall  of  the  barometer  are  shown  by 
sqnares. 

The  explosions  which  are  apparently  due  to  a  rise  of  the  thermometer  are  shown  by 
circles. 

The  explosions  which  are  apparently  not  caused  by  either  agency  are  shown  by 
triangles. 

The  bar  across  the  symbol  for  an  explosion  indicates  that  it  was  fatal.  Sundays 
are  marked  by  a  line  near  the  base  of  the  diagram. 

The  districts  in  which  the  respective  explosions  occurred  are  indicated  by  figures, 
the  explanation  of  which  is  as  follows : — 


1.  South  Durham. 

2.  North  and  East  Lancashire,  or  Man- 

chester. 
8.  South- West   Lancashire,  and   North 
Wales. 

4.  Midland. 

5.  North    Staffordshire,    Cheshire    and 

Shropshire. 
G.  South- Western  (Monmouthshire,  ifec.) 


7.  South   Staffordshire  and   Worcester- 

shire. 

8.  South  Wales. 

9.  Northumberland,  North  Durham,  and 

Cumberland. 

10.  Yorkshire. 

11.  East  of  Scotland. 

12.  West  of  Scotland. 
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%  onl^  eaosed  four,  distribnted  over  as  many  snccessiye  days,  thereby 
Slustraiing  our  remarks  in  our  first  paper  ('  Proceedings  of  the  Royal  Society/ 
"^ol.  xz*  p.  296),  that  it  is  the  first  disturbance  of  pressure  after  a  period  of 
3ugh  barometrical  readings  which  causes  the  most  explosions. 

The  next  important  batch  of  accidents  were  those  at  the  end  of  February, 
aio  less  than  six,  (of  which  four  on  March  1st,)  having  accompanied  the  baro- 
^netrical  oscillations  of  those  days. 

The  general  disturbance  of  pressure  on  the  21st  of  April  was  followed  by 
ax  explosions  (two  of  them  fatal)  on  the  22nd.  This  may,  perhaps,  be  due 
to  the  circumstance  that  the  atmospherical  changes  occurred  on  a  Sunday,  so 
that  the  workings  were  in  an  exceptionally  dangerous  state  when  they  were 
entered  next  morning. 

Throughout  the  summer  a  number  of  explosions  occurred,  several  of  which 
we  re£ar  to  temperature,  especially  those  in  the  middle  of  June  and  at  the 
beginning  as  well  as  in  the  last  week  of  July,  those  on  the  6th  and  22nd  of 
the  latter  month  being  exceptionaUy  noticeable  on  account  of  the  great  heat 
of  the  weather  at  the  time. 

The  passage  over  these  islands  of  an  area  of  low  pressure  on  the  9th  and 
10th  of  August  was  accompanied  by  three  explosions  on  each  of  the  two 
days  named ;  but  we  do  not  hold  ourselves  justified  in  ascribing  the  occur- 
rauces  between  the  20th  and  26th  to  meteorological  conditions,  inasmuch  as 
the  barometer  was  steady  and  the  temperature  not  higher  than  it  had  been 
br  some  days  previously. 

The  series  of  six  explosions  at  the  end  of  August  is  connected  by  us  with 
the  redaction  of  pressure  at  that  time ;  but  there  is  no  very  striking  conco- 
Hutanee  of  these  accidents  with  a  barometrical  fall  until  the  81st  of  October, 
when  we  have  two  £Eital  and  two  non-fatal  occurrences. 

The  disturbances  in  pressure  on  November  28rd,  after  a  long  period  of 
eafan  weather,  produced  four  explosions  on  that  day;  and  the  same  agencies 
caused  four  more  before  the  27th. 

On  December  2nd,  again  a  Monday,  after  a  barometrical  minimum  on  the 
Sanday,  we  have  three  explosions,  two  of  them  fatal, — another  instance  of 
Conditions  like  those  of  April  22nd. 

The  depression  of  December  6th,  and  the  more  serious  oscillation  of 
XDeeember  9th,  produced,  each  of  them,  four  explosions. 

On  the  whole,  we  have  on  the  diagram  288*  explosions,  70  per  cent,  of 
fiitaly  of  which  we  consider  186,  or  68  per  cent.,  to  be  due  to  disturb- 
of  atmospherical  pressure;  89,  or  16  per  cent.,  to  be  attributable  to 
heat  of  the  weather;  and  69,  or  26  per  cent.,  to  be  without  a  snffi- 
^^ent  explanation  on  meteorological  grounds. 

These  figures  differ  slightly  firom  those  obtained  in  the  former  years,  as 
"^nll  be  seen  firom  the  following  table : — 

*  This  number  differs  from  that  (294)  given  on  p.  195,  inasmuch  as  the  dates  of 
'the  4s  and  (19)  non-fatal  explosions  in  the  Scotch  coal  fields  are  unknown  to  us,  and 
'these  oeeurrenoes  cannot  be  inserted  on  the  diagram. 
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Year. 

Total 
Number 
of  explo- 
sions. 

Percentages  due  to 

Barometer. 

Thermometer. 

Neither. 

1868-70 

1871 

1872 

550 
207 

233 

49 
55 

58 

22 

19 
17 

29 
26 

25 

The  increase  in  the  total  number  of  explosions  in  the  later  years  is  due  to 
the  fact  that  the  returns  of  non- fatal  explosions  are  fuller  than  was  formerly 
the  oasoi  thanks  to  the  kindness  of  H.M.  Inspectors  who  furnish  the  figures. 

It  seems  to  us  hardly  necessary  to  say  that  we  think  that  the  connection 
between  the  explosions  and  meteorological  agencies  is  fully  proved  by  the 
above  figures. 

We  have  noticed  that  an  objection  has  been  raised  to  the  conclusions  at 
which  we  have  arrived  in  our  former  papers,  on  the  ground  that  a  record  of 
meteorological  phenomena  at  a  single  station  like  Stonyhurst,  cannot  possi- 
bly give  a  correct  indication  of  the  forces  which  are  in  operation  at  the  same 
time,  say  in  Leicestershire  or  South  Wales.  It  is  hardly  necessary  to  remind 
the  Society  that  such  an  objection  could  never  have  proceeded  from  any  one 
who  was  familiar  with  the  character  of  the  areas  of  barometrical  depression, 
whose  passage  over  a  tract  of  country  is  shown  by  a  dip  in  the  continuous 
curve  of  pressure  similar  to  those  noticeable  on  Plate  II.  These  areas  are 
usually  more  or  less  circular  in  shape,  and  vary  in  diameter  from  fifty  to  per- 
haps several  hundred  miles ;  the  latter  dimensions  having  been  attained  by 
that  of  January  24th,  1672,  as  is  shown  by  the  researches  of  Captain 
Hofimeyer. 

Over  the  whole  region  covered  by  such  a  system  of  depression,  the 
barometer  falls  more  or  less  below  its  ordinary  reading,  according  to  the 
character  of  the  disturbance,  and  according  to  the  position  of  the  respective 
station,  or  colliery,  as  the  case  may  be,  with  regard  to  the  path  taken  by  the 
centre  of  the  storm,  or  point  of  lowest  pressure :  the  fsdl  being  necessarily 
greater  the  more  central  the  situation  of  the  station. 

Let  us  suppose  the  whole  system  stationary  for  a  moment,  and  that  its 
centre  is  at  Stonyhurst,  where  the  barometer  has  fallen  an  inch,  and  that 
a  SW  storm  of  the  force  of  10  Beaufort  scale  is  blowing.  (We  may  say  that 
this  indicates,  roughly  speaking,  a  gradient  of  0*1  in.  per  60  miles.) 
Accordingly,  the  barometer  at  a  station  lying  to  the  S£  of  Stonyhurst  and 
distant  60  miles  from  it  will  have  fallen  0*9  in.,  while  at  a  station  distant 
100  miles  in  the  same  direction  the  fall  will  be  0*6  in. 

If  the  gale  be  not  blowing,  the  gradient  near  the  centre  will  not  be  so  great, 
and  the  fall  at  the  station  100  miles  oS  may  be  as  much  as  0*9  in.  In  fact, 
it  is  simply  absurd  to  allege  that  the  instrumental  records  at  Stonyhurst  are 
not,  at  least  in  nine  cases  out  of  ten,  amply  sufficient  to  indicate  what  is 
taking  place,  in  character  though  not  exactly  in  degree,  at  all  the  collieries 
within  100  miles  of  Preston, 
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It  must  be  remembered,  tbat  while  at  the  centre  of  such  a  storm  the 
meteorological  distnrbance  may  have  been  snch  as  to  prevent  many  of  the ' 
miaen  &om  going  nndergroond  at  all,  on  the  outskirts  of  the  area  the  re- 
dnetioD  of  preasore  may  have  been  anch  as  to  liberate  a  enfficiency  of  fool 
til  to  rendw  the  workings  eminently  dangerons. 

^  order  to  show  that  the  forgoing  reasoning  is  strictly  in  oonfonnity  with 
^  facia,  we  here  Bnbmit  two  obarts  of  the  eonne  of  one  of  the  distnibances, 
<tf  which  tiie  centre  pacsed  near  Btonyhorst  on  the  erening  of  the  10th  of 
Oetobw.    (Figs  1  and  2.) 


Pn.l.    6pjn.    October  10. 


Pig.  2. 


October  11. 


Id  these  oharts,  for  6  p.m.  October  lOth,  and  8  a.m.  October  11th,  the 
esTTM  are  lines  of  eqnal  change  since  respectlTety  8  a.m.  on  the  10th  and 
6  p.m.  on  the  10th.  It  will  be  seen  that  while  the  tall  at  the  centre  at  6  p.m. 
had  been  0*6  in.  in  10  honrs,  it  had  exceeded  0-4  in.  over  all  the  coal-fields 
except  those  in  Scotland,  and  that  of  Newcastle,  while,  as  we  see  from  the 
chart  for  8  a.m.  llth,  the  disturbance  swept  over  the  last  named  district 
daring  the  night  of  the  10th, 

In  these  charts  tlie  Arabic  figures  are  the  observed  differences  of  readmgs 
at  the  several  statdons,  marked  with  +  or  —  to  indicate  rise  or  fail  respeo- 
tivelj,  while  the  Italic  fignres  Indicate  the  several  curves. 
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To  this  oscillation  we  have  attributed  one  (non-fatal)  explosion  in  Sonth 
Wales  on  the  10th. 

There  is  a  very  general  impression  abroad,  to  which  abundant  ntterance 
was  given  in  the  evidence  taken  before  the  Parliamentary  Commission  In    . 
1849,  that  explosions  are  more  frequent  with  certain  winds  than  with  others.    « 
Thus  Dr.  Hutchinson  savs»  **  There  has  been  no  explosion  with  a  north  wind  i 
since  1800/*  and  other  witnesses  speak  to  the  same  effect. 

In  all  such  evidence  one  most  important  element  has  been  left  out  of  con-  ^ 
sideration :  the  relative  frequency  of  the  different  winds,  and  remai^  such  as-x 
that  above  quoted,  are  similar  to  those  in  the  earlier  Wreck  Betums  of  the  < 
Board  of  Trade,  where  it  was  persistently  asserted  that  SW  winds  were  the  ^ 
most  destructive  winds  to  shipping.  It  is,  however,  hardly  necessary  to  ^ 
remind  the  Society  that  as  the  mean  direction  of  the  wind  over  the  United  ^ 
Kingdom  lies  between  SW  and  W,  and  as  SW  storms  are  tax  more  frequent 
than  those  from  other  quarters,  it  would  be  a  very  strange  fact  if  the  total 
amount  of  damage  to  shipping  did  not  reach  a  maximum  with  SW  winds. 

It  is  needless  to  deal  further  with  generalities :  the  actual  percentages  of 
prevalence  of  wind  for  two  stations  in  the  British  Isles  are  as  follows  :-* 

For  Sandwick  in  the  Orkneys,  from  six  years*  continuous  anemometrical  re- 
cords, we  find  N  7,  NE  6,  E  15,  SE  16,  S  11,  SW  22,  W  18,  NW  10,  and 
for  London  from  nihe  years*  observations  by  Mr.  Strachan  (printed  in  Vol. 
lY.  of  the  Proceedings  of  this  Society),  we  have  N  10,  NE  11,  E  12,  SE 
4,  S  8,  SW  19,  W  26,  NW  10,  so  that  in  both  places  northerly  winds  are  in 
a  very  decided  minority,  compared  with  those  from  south-west  and  west 

It  is,  however,  held  by  some  authorities  that  the  undeniably  greater  preva- 
lence of  explosions  with  southerly  winds  is  attributable  to  the  fact  that  the 
windrose  shows-  a  maximum  of  temperature  and  of  vapour  tension  and  a 
minimum  of  barometrical  pressure  when  the  true  equatorial  current  is 
blowing. 

These  ideas  are,  however,  hardly  borne  out,  at  least  quantitatively,  by  the 
actual  figures ;  for  if  we  take  the  Baric  and  Atmic  windroses  for  the  year, 
and  the  Thermic  windrose  for  the  different  seasons  and  for  the  year  given  by 
Dove  and  Eaemtz  (Schmid,  **  Lehrbuch  der  Meteorologie**)  for  London,  as  a 
reasonably  fair  indication  of  the  climate  of  these  islands,  we  have  the  follow- 
ing  figures : — 


Winds. 

N. 

NE. 

E. 

SE. 

S. 

SW. 

W. 

NW. 

Barometer  (Inches)  .... 

29*890 

29950 

29880 

29797 

29700 

29735 

29-815 

»9"845 

Vapour  Tension  (Inches] 

0-316 

0-304 

0334 

0*414 

0*436 

0-418 

0379 

0-334 

0 

p 

0^ 

0 

0 

0 

0 

0 

Winter . . 

3259    32- 19 

3460 

3772 

42-34 

41-41 

3973 

37*05 

Spring  . . 

4420 

45 '02 

4850 

4942 

50*90 

50-35 

50-09 

47*37 
63-08 

Temperature  • 

Summer 

60' 1 2 

6039 

64*06 

64*96 

6284 

62*10 

61-83 

Autumn 

46*01 

48-51 

50*10 

52*02 

5365 

52-34 

50-02 

4«a4 

\Year .... 

4577 

4649 

49  37 

5099 

52-33 

51*53 

50-45 

47-66 
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^fae  greatest  difference  in  barometrical  pressure  i»  only  a  quarter  of  an 

2I19  while  in  Tapoor  tension  the  change  from  XE  to  S  is  only  one  half  that 

oiint ;  while  as  regards  temperature,  the  greatest   contrast,   between  the 

points  of  the  compass,  even  in  winter,  is  only  ten  degrees,  and  at  other 

^ksons  is  £Eur  less  than  that  amount.     It  will  also  bo  noticed  that  in  summer, 

bien  most  of  the  explosions  due  to  hi«^h  temperature  occur,  the  amount  of 

fierence  between  the  temperatures  for  the  warmest  and  coldest  points  is  not 

much  as  5^. 

The  &ct  appears  to  be,  that  the  changes  which  principally  affect  the  con- 
tion  of  the  air  in  a  mine  are  the  sudden  oscillations  which  accompany  the 
pid  Taiiations  of  weather. 
At  the  time  that  the  evidence  to  which  wo  have  referred  was  given,  more 
tvrenty  years  ago,  the  true  relation  of  the  wind  to  the  distribution  of 
^^xnospherical  pressure  was  not  understood.  We  know  now  that  all  motion 
o^  tlie  ftir  takes  place  between  areas  of  low  and  high  pressure,  termed  re- 
^fX>octively  "  cyclonic**  and  "  anticyclonic.**  The  air  is  either  whirling  into  a 
cyclonic  area,  or  whirling  out  of  an  anticyclonic  area.  We  see,  therefore,  that 
^  ^cording  to  Buys  Ballot*s  law,  a  southerly  wind — ^to  take  that  which  is 
^^"■^enJly  eonsidered  to  conduce  more  to  explosions  than  other  winds — may 
_  e  its  appearance  either  on  the  east  side  of  a  cyclonic  area  or  on  the  west 
^^e  of  an  antieydonic  area.  In  the  former  case,  it  will  be  accompanied  by  a 
w  and  fiJling  barometer,  a  high  temperature,  and  a  large  amount  of  moisture 
the  air;  while  in  the  latter  case  these  several  conditions  will  be,  more  or 

diraetly,  reversed. 
The  seyeral  secondary  conditions  which  aid  in  facilitating  the  escape  of 
from  the  coal,  at  a  time  when  a  storm  is  passing  over  the  district,  have 
▼exy  folly  described  by  Mr.  Dobson  in  the  paper  in  the  '*  Report  of  the 
^tish  Association,"  1655,  to  which  we  referred  in  our  first  communication  on 
present  snlgect.    (Proceedings  of  the  Royal  Society,  1872.) 
The  Second  General  Rule  of  the  Goal  Mines  Regulation  Act  1872  requires 
the  roads  and  working-places  of  every  mine  in  which  inflammable  gas 
been  fbond  within  the  preceding  twelve  months  shall  be  examined  daily 
'^^th  a  sa&ty  lamp  before  workmen  are  allowed  to  go'  to  work  in  them, 
^xid  also  that  the  results  of  this  examination  shall  be  recorded  in  a  book 
'^hich  shall  be  kept  at  the  mine  for  the  purpose.     The  Act  came  into  opera- 
tion on  the  Ist  January  1878,  and  shortly  afterwards  the  books  referred  to 
^  the  General  Bnle  were  introduced  at  the  mines  to  which  we  are  about  to 
^  attention.    The  daily  report  of  each  mine  is  supposed  to  mention  whether 
fae-domp  has  or  has  not  been  found  in  the  roads  or  working-places  during  the 
WMnination  with  the  safety  lamp ;  if  gas  has  been  found  in  one  or  more 
l^iMs,  then  the  number  and  position  of  the  places  are  specified ;  and  if  it 
liainoftl>een  fonnd  in  any  place  whatever,  its  absence  must  also  be  noted  in 
tbiepori. 

The  examination  of  the  reports  of  any  single  mine,  in  which  fire-damp  is 
hmi  only  occasionally,  appears  to  show  that  the  gas  comes  and  goes  in  a 
jemningly  nnacconntable  manner ;  and  when  the  variations  of  the  barometer 
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during  the  period  over  which  the  report  extends  have  Keen  carpfnlly  stndi 
beforehand,  it  is  found  that  sometimes  a  sudden  fall  of  atmospheric  press 
has  taken  place  without  causing  gas  to  appear,  and  sometimes  gas  has 
deuly  appeared  in  considerable  quantity  when  the  pressure  was  high  a~ 
steady.     If,  however,  the  reports  of  a  number  of  mines  are  placed  side 
side  -so  as  to  eliminate  the  influence  of  local  causes  as  far  as  possible — i 
compared  with  the  state  of  the  atmospheric  pressure  during  the  period 
which  they  refer,  it  is  found  that  there  is  a  remarkable  correspondence 
tween  the  appearance  and  disappearance  of  fire-damp  and  the  fiill  and  rit 
the  barometer. 

We  give  a  curve  to  illustrate  this  in  the  second  diagram  of  Plate  I 
it  is  constructed  by  means  of  data  taken  from  the  report  books  of  thii 
five  coal  and  ironstone  mines  in  the  coal  measures,  all  situated  wil 
a  distance  of  fifty  miles  from  Glasgow.  The  dates  on  which  fire-damp 
observed  in  each  mine  during  the  year  1878  were  tabulated  ;  then  the  ni 
ber  of  mines  in  which  fire-damp  was  present  on  each  day  of  the  year 
found.  Thus  it  was  found  that  fire-damp  was  observed  in  four  of  the  thii 
five  mines,  and  not  in  any  of  the  other  thirty-one,  on  the  17th  of  March  ^ 
was  observed  in  six  mines  on  the  18th  ;  in  six  on  the  19th  ;  in  four  on 
20th,  and  so  on :  on  no  single  working  day  throughout  the  year  was  it 
served  in  more  than  fifteen  or  in  fewer  than  two  of  the  thirty-five  mines.  C' 
was  taken  to  choose  only  the  reports  of  those  mines  in  which  fire-< 
appeared  occasionally :  we  examined  altogether  ninetj-fonr  report 
but  rejected  fifty-nine  of  them  for  one  or  ether  of  the  following  reasons  ^ 
viz.  fire-damp  was  mentioned  on  every  working  day,  or  it  was  not  mentionec^* 
at  all,  or  long  periods  intervened  during  which  the  mine  was  not  at  ,work,  ox 
the  reports  were  irregularly  and  badly  kept. 

The  curve  is  constructed  in  this  way  : — a  distance,  corresponding  to  the 
number  of  mines  in  which  fire-damp  is  found  on  any  particular  day,  is 
measured  downwards  from  the  middle  of  the  top  of  the  space  representing 
that  day,  on  the  scale  given  at  the  left-hand  side  of  the  diagram ;  a  series 
of  points  is  thus  obtained,  and  the  curve  is  a  bent  line  passing  through  each 
of  these  points.  It  is  drawn  across  Sundays  from  the  point  of  Saturday  to 
the  point  of  Monday. 

Few  of  the  reports  contain  any  information  before  the  17th  of  March,  and 
we  fear  that  the  information  contained  in  some  of  them  after  that  date  is 
not  very  trustworthy.  We  know,  for  instance,  of  some  cases  in  which  the 
reports  were  not  made  for  a  week  after  the  examination,  and  were  then 
written  up  from  memory  ;  of  others  in  which  the  absence  of  fire-damp  was 
reported  and  attested  by  signature  several  days  before  the  date  of  the  report 
arrived  ;  of  others  in  which  it  was  dogmatically  asserted  day  after  day  that 
no  fire-damp  had  been  observed  until  an  explosion  occurred  or  another  fire- 
man was  appointed  :  we  have  often  seen  reports  that  were  wrongly  dated,  and 
lastly,  we  have  seen  some  that  continued  on  through  fast-days  and  holidajB  to 
assert  that  no  fire-damp  was  observed  when  the  mine  was  not  at  work  and^no 
examination  had  been  made. 
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It  is  to  be  hoped,  however,  that  mistakes  of  this  kind  will  soon  disappear, 
the  men,  who  had  not  hitherto  been  accustomed  to  this  kind  of  work,  be- 
come more  conversant  with  their  dnties.  Some  irregolarities  in  the  cnrve, 
such  as  those  of  9th  May,  2nd  July,  2nd  Angnst,  and  6th  November,  are 
aceonnted  for  by  the  fact  that  a  number  of  the  mines  were  not  at  work  and 
"Were  not  examined  on  these  dates  on  account  of  the  occurrence  of  local 
Holidays  or  fast  days ;  it  is  also  curious  and  instructive  to  observe  that  the 
curve  descends  considerably  after  each  of  these  events. 

A  glance  at  the  diagram  is  sufficient  to  show  that  notwithstanding  the  want 
of  care  with  which  many  of  the  earlier  reports  were  made  up,  the  curve  of  fire- 
<lamp  for  the  first  five  and  a  half  months  from  the  beginning  rises  and  falls 
to  a  certain  extent  with  the  barometric  curve  ;  but  we  submit,  that  the  corre- 
spondence between  the  vanations  of  the  two  curves  during  the  last  four 
iiEionths  is  so  unquestionably  apparent,  as  to  prove,  once  for  all,  beyond  the 
possibility  of  cavO,  that  the  variations  of  atmospheric  pressure  have  a 
^Kiarked  influence  on  the  rate  at  which  fire-damp  escapes  from  the  fissures. 

One  oi  us  investigated  officially  the  circumstances  under  which  twenty 
^on-fatal  explosions  and  one  choke-damp  accident  took  place  in  mines  in  the 
Neighbourhood  of  Glasgow  during  the  period  embraced  by  these  curves.  We 
^ave  entered  each  accident  at  its  proper  date  in  the  diagram,  representing  it 
^^  a  square,  with  the  number  of  men  injured  marked  on  it.  Two  of  the  acci- 
dents— 7th  May  and  2nd  November — took  place  on  the  second  day  after  the 
barometer  had  reached  its  lowest  point,  and  was  again  rising  ;  thirteen  took 
^lace  when  the  barometer  wiis  fidling  fitst,  and  the  remaining  six  when  the  de- 
^^rease  of  pressure  was  only  slight. 

We  shall  briefly  discuss  the  circumstances  under  which  some  of  them 
happened,  and  would  onlj  point  the  attention  of  the  Society  to  the  following 
-^ntraet  firom  the  *  Quarterly  Weather  Report'  for  1878,  at  p.  25,  which  shjws 
"^he  amount  of  atmospherical  disturbance  which  existed  at  the  time  of  the 
"Ast  two  accidents  noted,  in  the  very  district  where  the  barometer  fell  most 
seriously. 

"  June  9.  The  barometer,  which  had  begun  to  descend  briskly  on  the  west 

coast  of  Scotland  on  the  previous  morning,  now  commenced  a  very  rapid 

^oerease,  and  by  the  morning  of  the  10th  the  conditions  were  those  repre- 

■•nted  on  Fig.  85  (Plate  88) ;  the  lowest  readings  lying  over  the  Hebrides, 

"^re  the  mercury  had  &llen   more   than   an  inch  in  48  hours   (a  most 

^usoal  extent  of  oscillation  in  the  month  of  June.)'* 

(1)    9th  June,  10  a.m. 

Two  men  had  begun  to  fill  a  cavity  above 

idQie  lofting  in  an  aircourse :  one  was  at 

work  in  the  space  A,  Fig.  8 ;  the  other 

vai  at  B  in  the  aircourse.    At  6  a.m.  the 

tkntj  WAS  examined  with  a  safety  lamp, 

ttd  foimd  to  be  free  from  fire-damp.  Soon 

ifterwaids  the  men  began  to  work,  and 

Amtiniied  till  the  explosion  took  place,  rie.  V. 
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buniiug  the  one  in  the  space  A.     The  airconrse  was  about  five  feet  wide,  an 
the  cavity  which  had  been  left  by  a  fall- of  roof  was  of  the  same  width  at 
bottom  and  arched  towards  the  highest  point  from  all  sides. 
(2)     10th  June,  11  a.m. 

The  part  of  the  shaft  below  the  level  of  the  workings  had  been  oom 
with  boards  to  form  a  seat  for  the  cage,  and  water  was  allowed  to  rise 
within  two  or  three  feet  of  this  floor.     A  blower  was  known  to  exisl  in  thie 
side  of  the  shaft  below  the  cage-seat,  and  sometimes  it  made  the  air  in  the  on- 
ventilated  space  explosive.    On  the  present  occasion  two  men  were  eroenng 
the  cage-seat,  when  the  explosive  mixture  escaping  upwards  ignited  at  one  of 
their  lights. 

(8)     6th  October,  1  p.m. 

Three  men  were  clearing  away  a  fall  from  an  engine  incline.  The  cavity 
left  by  the  fall  had  been  examined  with  a  safety  lamp  at  six  o'clock  in  the 
morning,  when  it  was  found  to  be  free  from  fire-damp.  About  one  o'clock  the 
man  who  was  working  in  the  cavity  left  it  to  help  the  others  to  posh  a  loaded 
tub  up  the  incline.  After  an  absence  of  ten  or  fifteen  minutes  he  returned, 
and  as  soon  as  he  entered  the  cavity  the  gas  ignited,  burning  him  ;  the  flame 
passed  upwards,  and  burnt  the  other  two  men,  who  were  at  a  distance  of  five 
or  six  yards  o£f. 

(4)    21st  November,  11  a.m. 

A  considerable  fall  of  roof  had  taken  place  at  the  point  where  a  fiiolt  crossed 
a  drawing  road  near  the  face  of  a  long-wall  working,  and  two  men  had  been 
working  at  it  for  several  weeks,  but  had  not  succeeded  in  opening  np  the  road. 
The  lower  accessible  parts  of  the  cavity  were  examined  with  a  safety  lamp 
about  six  o'clock  in  the  morning,  but  no  trace  of  fire-damp  was  discovered. 
Shortly  before  the  accident  some  stones  began  to  fisdl,  and  the  men  retired  to 
a  short  distance.  A  miner  from  a  neighbouring  place  then  went  to  the  firont 
of  the  fiedl,  when  the  fire-damp,  igniting  at  his  naked  light,  burned  all  three 
more  or  less  severely. 

In  all  these  instances  the  men  were  using  naked  lights.  The  first  and 
second  explosions  should  never  have  taken  place,  as  the  space  in  which  the 
fire-damp  accumulated  could  have  been  easily  ventilated. 

One  inference  to  be  drawn  from  a  consideration  of  the  diagrams  and  of 
many  oases  of  explosion  which  have  come  more  or  less  directly  under  oar  ob- 
servation is  this : — ^If  fire-damp  may  possibly  accumulate  in  any  part  of  a  space 
which  cannot  be  thoroughly  ventilated,  then,  either 

(1)  Workmen  should  not  at  any  tim^e  be  allowed  to  be  near  it  or  to  enter 
it  with  naked  lights  ;  or  if  this  rule  be  thought  too  stringent,  (2)  They  should 
nse  only  safety  lamps  in  the  space  itself  and  in  its  immediate  neighbourhood 
during  the  continuance  of  a  barometrical  depression^ 

It  is  unfortunate,  that  many  of  those  who  are  directly  responsible  for  the 
safety  of  the  miners  do  not  understand,  and  pay  little  or  no  attention  to,  the 
indications  of  the  barometer.  We  admit  that  in  some  cases  gas  may  not 
appear  when  the  barometer  fidls — ^it  must  exude  in  greater  quantity  than 
usual,  but  it  difluses,  or  is  carried  away,  before  a  sufficient  quantity  has  acen- 
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n&nlaied  to  form  an  explosive  mixtnre  of  appreciable  (xtent;   we  contend, 

liowever,  that  we  have  given  sufficient  evidence  to  show  that  in  most  cases  it 

does  appear,  causing  explosive  accnmnlations  to  extend  their  bonndaries,  and 

forming  explosive  mixtnres  where  they  had  not  been  seen  before.    It  is  surely 

liot  asking  too  much,  then,  when  we  suggest  that  those  who  are  ignorant  of 

the  subject  should  take  the  trouble  to  acquaint  themselves  with  Boyle  and 

Mariotte's  law  of  the  effects  of  increase  and  decrease  of  pressure  on  gases,  and 

with  the  use  of  the  barometer ;  and  that  they  should  register  the  barometric 

^nations  so  as  to  be  in  a  position  to  know  when  it  becomes  necessary  to 

take  additional  precautions. 

In  a  former  paper  on  this  subject*  we  gave  a  diagram  to  show  how  the 
barometric  and  thermometric  variations  could  be  most  conveniently  and  clearly 
exhibited ;  and  there  we  mentioned  that  **  The  readings,  to  be  of  much  service, 
nrtist  be  made  and  recorded  at  intervals  of  not  more  than  three  or  four  hours 
diuring  the  day  and  night.**  We  might  have  mentioned  at  the  some  time, 
bat  did  not  think  it  necessary  to  do  so,  that  one  barogram  would  be  sufficient 
for  any  number  of  mines  in  the  same  neighbourhood,  provided  that  informa- 
tion  of  a  downward  tendency  cf  the  curve  could  be  quickly  conveyed  to  those 
vn  charge  at  the  mines.  A  barogram  of  this  kind  would  be  most  easily  and 
correctly  made  by  one  of  the  self-recording  instruments  now  so  common, 
8ueb  as  that  of  Sir  A.  Mike. 


XXII.  Solar  Radiation,  1869-1874.       By  the   Rev.   Fenwick  W.  Stow, 
M.A.,  F.M.S. 

[Received  May  2Cth.-Read  June  17th,  1874.] 

I  Now  present  to  the  Society  the  results  of  five  years*  observations  of  solar 
radiation,  from  May,  1869,  to  April,  1874,  inclusive,  taken  by  the  following 
gentlemen,  W.  J.  Harris,  Esq.,  Worthing;  R.  C.  Hankinson,  Esq.,  Red 
Lodge,  Southampton ;  Colonel  Ward,  Bannerdown  House,  Bath ;  Rev.  G.  H. 
Griffith,  Strathfield  Turgiss  Rectory,  Hants ;  G.  J.  Symons,  Esq.,  Camden 
Square,  London ;  Samuel  H.  Miller,  Esq.,  Wisbeach  ;  and  Lancelot  Turtle, 
£8q.,Aghalee,  Antrim,  Ireland.  The  observations  at  these  stations  are  complete, 
or  nearly  so.  Observations  extending  over  a  shorter  time  have  been  furnished 
^J  the  late  F.  Nuncs,  Esq.,  Chisleburst,  who  took  great  interest  in  this  sub- 
ject, and  to  whom  I  am  very  greatly  indebted  ;  also  by  Captain  Chichestc  r, 
Huddersfield;  L.  J.  Crossley,  Esq.,  Moorside,  Halifax;  and  by  myself  at 
Hawsker,  and  afterwards,  in  conjunction  with  T.  Wilson,  Esq.,  at  Harpenden, 
Herts.  I  desire  to  acknowledge  my  great  obligations  to  all  those  who  have 
«ent  me  observations,  and  especially  to  Mr.  Symons  and  Mr.  Griffith.  The 
fist  includes  also  W.  B.  Kcsteven,  Esq.,  Holloway  ;  Messrs.  Burrow,  Great 
Malvern  ;  R.  C.  Cann-Lippincott,  Esq.,  Over  Court,  Bristol ;  F.  E.  Sawyer, 
Esq.,  Brighton;  C.  L.  Prince,  Esq.,  Crowborough   Beacon   Observatory, 

•  Qoiuierly  Jonmal  of  the  Meteorological  Society,  October,  1873, 
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Sussex  ;  and  J.  B.  Haslam,  Esq.,  St.  Andrews,  Fife,  who  have  eommanicated. 
observations  which  have  been  of  value  to  confirm  those  taken  at  neighboimn^ 
stations,  but  extending  for  the  most  part  only  over  a  very  short  period. 

It  will  be  understood  that  all  the  observations  have  been  taken  with  **  solar 
thermometers,"  that  is,  with  blackened  bulb  maximum  thermometers  in  vacuo, 
freely  exposed  to  sun  and  air  at  the  height  of  at  least  4  feet.  Little  or  no 
value  is  to  be  attached  to  the  actual  readings  of  these  thermometers  taken 
alone.  No  thermometer  when  placed  in  the  sun*s  rays  shows  the  temperature 
of  any  other  object  correctly,  and  the  solar  thermometer  is  not  intended  to  do 
this.  In  this  paper  only  the  amount  of  solar  radiation^  that  is,  the  excess  of 
the  reading  of  a  solar  thermometer  above  that  of  an  ordinary  maximum  ther- 
mometer placed  in  a  double  louvred  screen,  is  dealt  with.  To  have  quoted 
the  actual  readings  would  only  have  occupied  valuable  space.  I  may  mention, 
however,  that  the  solar  thermometer,  when  freely  exposed,  seldom  reads  above 
140^  in  this  country ;  and  154^  is,  I  think,  the  highest  temperature  registered 
in  the  five  years. 

The  instruments  used  by  my  observers  have  all  been  compared  directly  or 
indirectly  with  the  original  instrument  (the  first  made  with  the  stem  blackened), 
which  I  use  as  a  standard.  The  comparison  is  made  by  exposing  the  instm- 
ments  to  be  compared  to  the  sun's  rays  for  a  few  weeks  side  by  side,  and  noting 
the  readings  both  on  cloudless  and  other  days.  The  following  are  the  cor- 
rections thus  obtained,  with  the  names  of  the  stations  and  observers : — 


Station. 

Worthing 
Southampton 

Bath 


Observer. 

W.  J.  Harris,  Esq. 
B.  C.  Hankinson,  Esq. 

Colonel  Ward 


Strathfield  Turgiss  Bev.  C.  H.  Griffith 


I 


Camden  Square 

Wisbeach 

Aghalee 

Halifax 

Huddersfield 

Hawsker  &  Har- 
penden 

Chislehurst 


G.  J.  Symons,  Esq. 
S.  H.  MiUer,  Esq. 
L.  Turtle,  Esq. 
L.  J.  Crossley,  Esq. 
Captain  Chichester 

I  Rev.  F.  W.  Stow 


Correction  in  sun's  rays 
when  S.  Bad. » 50^ 

+0^-7 

J  — 1°-2  to  September  1871 
(  +1^-0  from  October  1871 

+0^-8  to  June  1878 
0°0  from  July  1878 

+ro 

+2^0 

+1°0 

+0^-8 

— 0^-8 

^•6 


F.  Nunes,  Esq. 

The  last  correction  seemed  suspiciously  large,  and  on  an  examination  of 
the  instrument  it  was  found  to  possess  an  index-error  of  from  2°  to  4^  at 
different  temperatures,  according  to  the  length  of  the  separating  air-speck. 
The  tube,  moreover,  was  uneven  in  bore,  and  the  instrument  altogether 
faulty.  It  is  therefore  unfortunately  necessary  to  reject  the  observations  so 
carefully  made  by  the  late  Mr.  Nunes,  although  the  corrected  results  seemed 
likely  enough  to  be  correct. 

Further  corrections  have  been  applied  to  the  earlier  observations  at  Strath- 
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Tnrgiss,  Camden  Square,  and  Hawsker,  in  order  to  assimilate  the 

readings  of  the  shade  thermometer  on  the  particular  stand  used  with  those 

obtained  at  the  other  stations  hy  the  use  of  a  louvre-board  screen.     These 

oorreetioDs  have  been  obtained  partly  from  the  Strathfield  Turgiss  experiments, 

Ptttlj  from  some  oi  my  own,  and  from  Mr.  Symons'.     A  different  correction 

u  re^oired  for  each  month.     An  open  stand  is  now  used  at  only  one  station. 

In  dealing  with  the  observations  made,  it  seemed  desirable  to  obtain  figures 

to  express  the  amount  of  radiation  uninfiuenced  by  the  occurrence  of  cloudy 

^J8,  which  affects  the  mean  of  all  the  daily  maxima  in  the  sun. 

The  mean  of  the  ten  greatest  amounts  of  radiation  in  each  month  has  there- 
fore been  taken.    It  sometimes  happens  that  the  sun  does  not  shine  out  fully 
(fn  as  many  as  ten  days  in  the  month,  but  usually  this  gives  the  desired 
iDdasare  of  radiation  on  clear  and  bright  days ;  while  by  comparing  it  with  the^ 
^^n  of  all  daily  amounts  of  radiation,  we  get  a  measure  of  the  prevalence 
of  scuishine  during  the  month.     It  is  hoped  that  the  care  which  has  been 
^en  in  working  out  and  correcting  the  results  of  the  observations,  has  se- 
cured that  the  amount  of  radiation  at  each  station  shall  be  pretty  exactly 
comparable  with  that  at  any  other,  that  is  to  say,  to  within  1^,  or  some  2  per 
c^i^t.  of  the  radiation. 

Xhe  amounts  of  radiation  thus  obtained  are  given  in  Table  I.,  and  the  de- 
P^<^ure  in  each  month  from  the  average  for  that  month  will  be  found 
^  Xable  II.  The  vapour  tension  at  9  a.m.  is  also  given^  worked  out  by 
means  of  a  sliding  scale  which  was  contrived  so  as  to  give  the  same  results  as 
would  be  obtained  from  Glaisher*s  Tables.  The  averages  in  Table  11.  are 
shown  by  means  of  curves  in  the  diagram  (p.  212),  by  which  means  the  average 
changes  in  radiation  throughout  the  year  at  the  seven  principal  stations  can 
be  Been  at  a  glance. 

It  win  be  seen  that  radiation  attains  its  maximum  in  May  at  every  station 
except  London.  This  is  to  be  attributed  to  the  prevalence  of  northerly  winds, 
^d  consequent  dryness  of  the  atmosphere.  December  is  the  month  of  least 
radiation. 

It  will  also  be  observed  that  the  western  stations  show  more  radiation  than 

^©  more  easterly  ones.  The  amount  near  Bath  exceeds,  slightly  in  summer  and 

coniji(3erably  in  winter,  that  at  Strathfield  Turgiss,  and  that  at  Aghalee  iu  the 

iJOrth  of  Ireland  cousiderably  exceeds  the  radiation  observed  at  the  Yorkshire 

B'^ations,  and  at  Wisbeach.     Huddersfiold  shows  the  least  radiation  of  all  sta- 

^ons,  probably  owing  to  smoke;  although  on  the  high  ground  on  which  Mr. 

Cro88ley*B  observatory  stands,  near  Halifax,  sunshine  is  much  more  powerful. 

l^ondon  air,  even  in  the  suburbs,  proves,  as  might  be  expected,  exceedingly 

^pervious  to  the  8un*s  rays,  the  amount  of  radiation  at  Camden  Square 

^bg  only  two-thirds  to  seven -eighths  of  that  at  Strathfield  Turgiss.     The 

^  of  the  fens  at  Wisbeach  is  also  somewhat  opaque.     It  appears  to  be  very 

lot  there  in  summer,  and  the  amount  of  moisture  is  large,  and  it  is  probable 

that  the  haze  and  mist,  which  is  common  in  low-lying  districts,  has  exercised 

I  very  distinct  effect  in  intercepting  radiation,  in  addition  to  that  of  the 

vapour  held  in  suspension. 
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Tbo  aeJglibuiurJiuoJ  o£  the  sea  appears  aoiuuwlut  Ui  d^m"!?-  — — m=s2sh 
tion,  &s  in  the  oaso  of  WortHng,  where  there  is  aboat  S  p^  ^^a  .  *"  5*T*" 
than  at  Btrathfield  TurgiBs  in  Bummer,  and  the  amount  obgepved  ^T  ^J^'^*"' 
in  1B69  fell  short  by  a  simUar  amoaat  of  that  given  by  obaanati  *^ 
were  taken  at  Ripon  in  that  jear.  In  1871  the  observations  at  Ha^^'t*^"*' 
be  compared  with  those  at  Willow  Hall,  Halifai,  with  a  like  Msolt*  i  ■  **° 
be  observed,  however,  that  this  does  not  apply  to  the  cold  period  from  m  "  *** 
bar  to  April,  during  which  season  the  air  is  generally  clear  on  the  ec^rf^'^T'" 


■TOW — floi.u  KisuTioit,  1860-74. 
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is  in  absenee  of  fi:^  and  mist,  end  radiatiou  is  powerful.  UnforttuiBtelv, 
the  poation  of  the  instrnment  renders  the  observationa  at  Worthing  nselesB 
daring  the  winter;  but  those  token  at  Hawsker  prove  this,  and  the  radiation 
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at  Worthing  in  March  and  April  slightly  exceeds  that  at  Strathfield  Targiss. 
In  summer,  however,  there  is  less  radiation  on  the  coast  than  at  inland  sta- 
tions. £ven  Southampton  fiedls  below  Strathfield  Tnrgiss  at  that  season,  and 
it  is  yery  likely  that  the  proximity  of  the  sea  influences  the  results  both  there 
and  at  Wisbeacb.  The  air  over  the  sea  is  for  the  most  part  heavily  loaded 
with  vapour  in  the  summer  season,  and  it  is  to  this  &ci  that  I  would  attribute 
the  diminution  of  solar  radiation  on  the  coast. 

Although  radiation  is  usually  more  powerful  at  the  western  stations  when 
the  sun  shines  out  folly,  there  are,  on  the  other  hand,  fewer  days  on  which  it 
shines,  and  generally  more  cloud  when  it  does.  The  latter  circumstance 
would  tend  to  increase  the  amount  of  solar  radiation  by  the  heat  reflected 
from  the  edges  of  the  clouds  which  approach  the  sun,  provided  the  interval 
of  sunshine  is  long  enough  to  allow  the  thermometer  to  acquire  the  proper 
temperature.  The  result  of  experiments  detailed  in  a  paper  printed  last  year 
in  the  Society's  Journal,  ''  On  Temperature  in  Sun  and  Shade,'*  Vol.  I.  p.  146, 
was,  that  the  amount  thas  received  by  reflection  was  put  at  one-eighth  of  the 
total  radiation.  But  as  cumuli  and  broken  nimbus  were  unusually  common 
during  the  month  in  which  the  experiments  were  carried  on,  it  would  probably 
be  more  correct  to  set  this  amount  at  one-tenth  of  the  radiation  on  an  aTerage 
of  spring,  summer,  and  autimm.  And  if  this  proportion  be  subtracted  from 
the  mean  of  the  ten  days  in  each  month  having  the  greatest  amounts  of 
radiation,  we  get  very  nearly  the  amount  which  is  observed  on  clear  and 
cloudless  days,  except  during  the  winter.    (Table  lU.)     I  do  not,  hovrevery 

TABLE  m. 


Months. 


January 

February    .... 

March , 

April    < 

May 

June    

July 

August      

September 

October   

November  .  • . . 
December  .... 


Hawsker. 

May  1869  to 

September  1S71. 


9-ioth8 
of  Mean 

of  10 

greatest 

amounts. 


O   0)   § 


39' '• 
438 

497 
54*4 

55*4 
569 

54*6 
52*0 

47*5? 
419 

37*4 
373* 


Strathfleld 

TurgisB. 

August  1869  to 

April  1874. 


9-ioth8 

of  Mean 

of  10 

greatest 

amounts. 


<^  5  « 


+4  0» 
—09 

—  >  7 
—07 

— II 

—04 
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-36 

-58 

— 60 

— 1'3 
+6i» 


341 
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501 

53  5 

585 

57-8 

57*0 

54*5 

5>-5 

44*5 

365 
329 


Southampton. 
November  1869  to  April  1 874 , 


^1 


q)  ,^» 
5- 


—51 

— 4'3 
—2-4 

— 2*1 

+1-4 
-|-o*» 

-05 
—17 
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-56 

—3*9 
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47*3 
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57*2 

57*7 
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563 

54*3 
50*0 

42*6 
37*5 
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of  Mean 

of  10 

greatest 

amounts. 


387 
466 

53  4 

563 

57*4 

571 
569 

556 

53  5 
48-2 

427 

388 


o 
— I'O 

-07 

+07 
+  07 

+0'2 

•6 
•6 

•7 
•8 

— 1-8 

to*  I 
«'3 


•  Partly  affected  by  r«fl«otion  from  snow. 

think  that  the  excess  of  radiation  at  western  stations  is  so  mnch  due  to  the 
presence  of  more  cloud,  as  to  the  greater  parity  and  coolness  of  the  air  and 
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its  comparatiTe  freedom  from  haze.  The  last  word  snggests  the  inqoiry  what 
bxze  is;  a  subject  to  which  meteorologists  have  devoted  but  little  attention. 
I>€>e8  it  consist  of  dust  and  impurities,  or  minute  particles  of  water  floating  in 
mid- air  ?  or  is  it  simply  a  non-transparent  state  of  the  atmosphere  resulting 
its  being  unequally  heated  ? 
Jt  can  hardly  be  expected  that  any  secular  change  should  show  itself  in  five 
Taking  the  average  of  the  seven  principal  stations,  the  following  shows 
^ '^e  seasonal  and  annual  departures  from  the  average  (Worthing  not  reporting 
^1   tli.«  winter). 


Year. 

May  to  July. 

Augnst  to 
October. 

November  to 
January. 

Febniary  to 
April. 

Year. 

1869-70 
1870  71 
1871-72 
1872-73 
1873-74 

0 
— o'3 

-4-0-2 

-fo*8 
-|-o"3 

0 

+0-1 

—  0*1 

—  0-2 
O'O 

+0-4 

0 

+o*i 
+ro 

—  O'l 

—  1-2 

0 

+09 
— 05 

+04 
-07 

— 0  2 

0 
-f-0-20 

—  0'20 

-|-0-22 

O'OO 

-018 

o 

0 


iation,  therefore,  was  decidedly  in  defect  in  the  early  part  of  the  summer 
^  ^70,  and  decidedly  in  excess  in  1872 ;  a  resolt  which  seems  to  show  that 
^^l«d  weather  is  not  so  fiEivourable  to  powerful  sunshine  as  its  opposite.  This 
possibly  result  from  the  presence  of  a  colder  upper  stratum  of  air  in  nn- 
ed  weather,  and  in  part  also  from  increased  reflection  from  clouds.     But  it 
^8  no  thermometer  to  make  one  aware  of  the  intensity  of  sudden  gleams 
^mmshine  in  rainy  weather.    Radiation  was  in  excess  in  the  quarter  ending 
1870,  which  was  upon  the  whole  a  cold  one;  and  in  the  winter  of  1870- 
which  was  very  severe.  In  the  mild  winter  which  we  have  just  experienced, 
defect  of  radiation  was  very  marked.     The  autumns  appear  to  have  been 
much  alike  in  amount  of  radiation.    Taking  the  whole  years,  each  ending 
^^^  April,  radiation  was  slightly  above  the  average  in  1869-70,  and  as  much 
^-ow  it  in  1870-71,  above  it  again  the  next  year,  and  in  1872-78  just  equal 
'tiie  average,  flEdling  below  it  again  during  the  year  which  ended  with  last 
1^^.     The  extreme  change  was  less  than  half-a-degree,  which  occurred  in 
^seoutive  years. 

-4.  few  remarks  may  be  made  in  conclusion  on  the  general  question  of  the 
Curacy  of  the  mode  of  observation  employed. 

Xn  the  ''  Report  of  the  Proceedings  of  the  Meteorological  Congress  at 
^  ^Qnna,"  for  the  recognition  by  which  body  of  the  usefulness  of  these  inves- 
^S^tions  and  experiments  I  must  express  my  gratitude,  I  find  (p.  57)  two 
^^^  actions  made.  1.  That  the  thermometer  in  the  exhausted  envelope  is  ex- 
^^^^ed  to  the  radiation  of  other  objects  standing  near  and  exposed  to  the  sun, 
well  as  to  the  direct  rays.  2.  That  the  air  surrounding  the  apparatus  may 
a  diflerent  temperature  from  that  surrounding  the  thermometers  in  the 
*^^de. 

^th  regard  to  the  first  objection,  it  must  be  remembered  that  the 
^^^iation  from  other  bodies  heated  by  the  sun,  being  obscure^  is  necessarily 
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unable  to  penetrate  the  glass  envelope,  and  can  only  heat  the  bulb  to  a  small 
extent  by  first  heating  the  external  glass.  Care  must  be  taken,  howoTer,  not 
to  expose  the  solar  thermometer  near  surfaces  which  are  good  reflectors, 
since  reflected  solar  heat  penetrates  the  glass  with  greater  facility. 

The  second  objection  is  only  directed  againsc  the  objectionable  practice  of 
placing  the  shade  thermometers  close  to  buildings  or  under  trees.  The  more 
accurately  the  real  temperature  of  the  air  in  the  open  is  indicated  by  the 
shade  thermometers,  the  more  exactly  will  they  show  that  of  the  air  sur- 
rounding the  solar  thermometer,  provided  that  the  latter  is  as  freely  exposed 
as  it  ought  to  be. 

It  may  be  doubted  whether  the  solar  thermometer  indicates  the  full  effect 
of  the  comparatively  obscure  solar  rays  which  fail  to  penetrate  the  glass 
envelope.  These  certainly  do  heat  the  latter,  and,  therefore,  also  the  bulb, 
to  the  extent  of  several  degrees,  contributing,  perhaps,  rather  less  than  a 
tenth  of  the  whole  radiation  registered.  If  this  is  too  small  a  proportion,  the 
instrument  is  so  Ceut  defective ;  but  it  must  be  remembered  that  it  has  been 
tried  against  a  Herschel*B  Actinometer,  and  gave  results  which  were  com- 
parable within  2  per  cent,  with  those  of  the  latter.  When  a  perfect 
Actinometer  is  proposed  for  general  use  by  meteorologists,  the  blackened 
bulb  in  vacuo  must  give  place  to  it,  but  in  the  mean  time  it  is  the  best  which 
can  be  used  for  ordinary  observations. 


DISCUSSION. 

Mr.  Park  Harrison  said  that  in  1867  he  made  a  series  of  experiments  on 
solar  radiation,  for  the  purpose  of  ascertaining  the  cause  of  the  apparent  ine- 
qualities in  the  8un*8  heat.  He  used  a  delicate  Uiermometer  with  an  unprotected 
bulb,  coated  with  China  ink,  as  more  sensitive,  and  consequently  better  fitted  to 
show  momentary  changes  than  one  in  vacuo.  Observations  were  made  only  on  per- 
fectlv  calm  days,  as  ascertained  by  a  feather- streamer  placed  over  the  instrument. 
He  K)und  that  light  clouds  near  the  sun  very  ^eatly  increased  the  readings  of 
the  solar  thermometer,  owing  to  the  waves  which  would  have  travelled  in  other 
directions  being  deflected  on  to  the  instrument  in  addition  to  what  it  received 
inunediately  fi*om  the  sun.  He  described  the  screens,  both  closed  and  open,  of 
various  diameters,  with  which  the  experiments  were  made,  and  bv  which  he  satis- 
fied himself  that  it  was  cloud  and  cumulus  in  the  direction  and  neighbourhood 
of  the  sun  alone  that  produced  the  effect  above  noticed.  He  was  glad  to  find 
that  Mr.  Stow^s  results  confirmed  his  own,  that  cloud  near  the  sun  increased 
solar  radiation,  which  he  ventured  to  ask  the  Society  to  accept  as  an  ascertained 
meteorological  fact 
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XXm.  The  Diurnal  Inequalities  of  tlie  Barometer  and  Thermometer^  ax  ittus- 
trated  by  the  Oheervatione  made  at  the  summit  and  base  of  Mount 
Washington,  N.H.,  during  the  month  of  May,  1872.  By  W.  W. 
BUHDBIX,  F.M.S. 

[BeeaiTod  Uaj  29th.    Bead  Jane  17th,  1874.] 

Tbb  iBeteorol(^eal  observatioDfl  made  at  Monnt  Washington,  in  May  1872, 
and  reeord«d  in  General  Myer*8  Report  to  the  War  Department  of  the 
United  States,  dated  October  Ist,  1872,  will  have  been  perused  with  maeh 
interest  by  meteorologists  generally.  They  possess  special  ^alue  to  those 
who  stady  the  dinmal  inequalities  of  the  barometer  and  thermometer ;  and  I 
haTe  subjected  them  to  a  somewhat  careful  discussion,  to  see  what  light  they 
would  throw  on  this  difficult  part  of  meteorology.  The  explanations  of 
these  phenomena  which  have  hitherto  been  given  have  not  appeared  to  me  to 
be  satisfi^tory,  and  the  objections  which  were  raised  at  a  recent  meeting  of 
the  Meteorological  Society  against  the  most  generally  received  hypothesis, 
Beem  to  me  such  as  cannot  easily  be  answered. 

These  inequalities  have  no  doubt  been  a  cause  of  perplexity  to  many 
observers.  Some  writers  on  meteorology  have  treated  them  as  obstacles  to 
ascertaining  correctly  the  mean  temperature  or  the  mean  pressure  at  a  given 
place,  rather  than  as  matters  to  be  carefully  weighed  and  measured  for  the 
further  advancement  of  their  science.  Perturbations  and  apparent  irregu- 
larities in  astronomical  research  have  always  been  the  index  to  new  discovery, 
and  I  feel  assured  that  these  meteorological  inequalities  afford  much  scope 
for  SBceessfnl  investigation.  The  more  general  application  of  BesseFs 
formula  for  obtaining  meteorological  constants  to  these  curious  inequalities, 
as  strongly  recommended  by  Herschel,  and  so  perseveringly  carried  out  at 
the  Oxford  Observatory,  will  materially  assist  towards  this  end. 

With  a  view  to  conciseness,  I  omit  the  details  recorded  in  General  Myer*s 
Report,  and  only  give  in  the  following  tables  the  mean  values  for  the  month 
of  each  of  the  meteorological  elements,  with  the  corresponding  inequality  for 
each  hour.  A  similar  table  is  added,  giving  the  same  data  for  Portland, 
Maine,  the  nearest  meteorological  station  in  the  United  States  to  Mount 
Washington,  and  distant  from  it  about  90  miles,  in  a  S£.  direction.  The 
observations  at  Mount  Washington  were  made  at  each  hour  for  the  twelve 
hours  from  6-a.m.  to  6  p.m.,  and  also  at  9  p.m.  and  at  midnight,  for  the  whole 
of  the  81  days.  At  Portland,  the  observations  were  made  only  at  the  usual 
term  hours,  namely  at  7  and  8  a.m.,  and  at  2,  5,  9]and  12  p.m.  In  the 
following  tables,  values  for  the  remaining  hours  have  been  interpolated,  by 
drawing  a  fair  curve  through  the  projected  means  of  the  observed  values,  when 
laid  off  on  a  moderately  large  scale.  The  values  in  the  tables  are  for  80 
days  onfy,  the  observations  for  the  1st  of  May  having  been  omitted.  This 
was  done  for  the  purpose  of  getting  separate  means  for  three  equal  periods 
of  ten  days  each.  These  means  have  been  separately  examined,  and  would 
undonbtedly  give  consistent  results  ;  Jp/uk  to  introduce  them  here  would  make 
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this  paper  too  long,  and  would  not  aid  my  present  object.  It  may,  lioweT" 
be  stated,  in  passing,  that  it  is  a  mistake  to  suppose  that  satisfioctory  Tal 
for  the  inequalities  cannot  be  calculated  from  the  observations  for  a  few  d 
only.  Ten  to  fifteen  days  are  ample  for  most  purposes,  and  a  month 
sometimes  be  too  long  a  period;  for  example,  at  those  parts  of  the  y^ 
when  the  sun's  declination  is  changing  rapidly.  There  is  reason  to  beli^^^ 
that  some  of  the  co- efficients  change  their  signs  during  the  year,  otbe:::^ 
change  the  position  of  their  nodes,  so  that  it  is  possible  by  taking  too  long 
period,  or  by  grouping  incongruous  periods  together,  to  make  impo 
elements  appear  small,  or  in  extreme  cases  to  cancel  them  out  altogether^ 
Mr.  Drach,  in  a  Paper  which  he  presented  to  this  Society  maiiy  years  ago. 
has  calculated  the  inequalities  in  the  meteorological  elements  for  a  number  of^^ 
single  days,  these  being  obtained  from  the  observations  taken  on  certain  term 
days  at  the  Greenwich  Observatory.  I  have  had  the  opportunity  to  examine 
this  interesting  paper,  which  affords  valuable  data  for  any  one  "who  is  investi* 
gating  the  causes  of  the  daily  inequalities. 

Table  I.  gives  the  means  and  inequaUties  for  barometric  pressure,  and  for 
that  part  of  it  which  is  due  to  vapour,  at  the  summit  and  at  the  base  stations 
at  Mount  Washington,  the  one  at  an  elevation  of  6285  feet  and  the  other  of 
2639  feet  above  the  sea-level.  Table  IE.  gives  the  means  and  inequalities  of 
the  temperature  and  the  relative  humidity  for  the  same  stations.  Table  HE. 
gives  similar  data  for  Portland,  the  barometer  at  this  station  being  54  feet 
above  the  sea-level. 

The  same  particulars  which  are  given  in  these  three  tables,  are  also  repre- 
sented graphically  by  the  dark  curved  lines  on  Plate  HI.  The  light  carved 
lines  represent  the  polar  or  semicircular  part  of  the  daily  inequalities,  and 
readily  indicate  to  the  eye  the  \vay  in  which  this,  usually  the  principal  iom, 
is  modified  by  the  smaller  terms. 

The  next  Table,  No.  IV.,  gives  the  values  of  each  co-efficient  obtained  from 
the  numbers  in  the  preceding  tables  in  the  more  expanded  form,  and  Table 
No.  Y.  the  same  co-efficients  in  the  shorter  form,  with  the  angles  U.  &c.  in 
the  following  general  expression  converted  into  time  counting  from  midnight, 
as  being  more  readily  appreciated  than  the  hour  angles  when  measured  by 
degrees  of  arc.  Bessel's  notation  is  used,  as  given  in  the  translation  of 
his  Paper  which  is  printed  in  Appendix  IV.  of  the  **  Quarterly  Weather 
Report,''  Part  IV.  1870,  where- the  recurring  phenomenon  y  is  represented  by 

u+u^  sin  (Ui  H — ^-  )  +  v-i  sin  (Uj  H — ^)  +  &c.  &c.,  in  which  u,  ii,^  n^  and 

^1,  ^2,  &c-  &c.  are  constants,  and  ~-r-*  -r^  &c.  &c.,  would  represent,  in  the 

present  case,  16°,  30°,  46°,  &c.,  or  1  hour,  2  hours,  3  hours,  &c. 

The  more  expanded  form,  in  which  y,  the  temperature  or  pressure,  reckoned 
from  a  given  time,  is  put  as 

^P  +  Pi  cosd  +  ^1  Bind  +  Pi  cos  2d  +  ^2  sin26  +  ps  cos 86  +  qi  sin 86  +  &c. 
is  preferable  to  the  shorter  one  when  it  is  intended  to  re-calculate  the  values 
for  each  period  of  y,  so  as  to  see  how  they  will  compare  with  the  means  of  the 
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TABLE  n.— TBBBUOUBTEB. 
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(oigiiutl  obsemtions,  aa  hu  been  done  in  the  preoeding  tables ;  for  it  «3t  be 
evident  that  at  1  a-m. ,  tlie  period  at  whioh  w«  oonunenee  y*  will  b*  « 
p+Pi  +  Pt  +  pt+Pi&e„aad  that  90°  fiuther  on,  tn^ytithe  obeerrataoB  win 
be  "  p+ gi  +  g%  +  qt  +  qi,  be,  also  that  the  obseiration  for  tenperattm  or 
presBnre  half-way  between  these,  saj  ^i,  will  be  the  som  of  aU  theao  eo- 
effleients  X  sin  46°,  and  bo  on  for  the  observationi  at  the  other  Eonr  boon, 
yii  yn  yii  yi*  vxag  in  oaoh  ease  u  mnltipliera  the  sine  and  eoune  of  the 
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respeetiye  angles.  When  these  Talaes  of  p  and  q  are  thus  obtained  for  the 
first  quadrant,  we  have  merely  to  repeat  the  same  figures  in  the  proper  order 
and  with  their  proper  signs,  for  the  remaining  three  quadrants.  As  in  prac- 
tice the  product  of  these  terms  and  of  the  terms  pi,  ^i,  Pt,  qit  Pu  ^n  *«•  ^^ 
the  sines  or  cosines  of  their  respective  angles  is  at  once  ascertained,  by 
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inspection,  from  a  Table*  prepared  for  the  purpose,  the  work  is- not  nearly  bo 
great  as  it  may  appear  at  first  sight,  and  the  process  can  be  easily  mastered 
by  persons  who  have  no  knowledge  of  trigonometry  or  of  algebra,  beyond  the 
power  to  add  and  subtract  plus  and  minus  quantities. 

It  would  be  very  easy,  after  the  first  co-efficients  for  the  Mount  Washington 
and  Portland  observations  had  been  obtained,  to  have  interpolated  new  values 
for  the  hours  on  which  no  observations  weie  taken,  so  as  to  have  reduced  to 
some  extent  the  differences  between  calculation  and  observation  given  in 
Tables  I.  n.  and  m. ;  but  the  result  in  the  present  case  would  not  have  been 
worth  the  trouble,  and  I  preferred  to  show  the  first  attempts  without  any 
trimming.  These  differences,  it  will  be  observed,  are  generally  very  small, 
except  in  the  columns  for  vapour  pressure.  Even  here  the  differences  cannot 
be  deemed  important,  when  we  consider  in  what  a  comparatively  rough  mode 
relative  humidity  is  ascertained. 

Before  offering  any  opinion  on  the  cause  or  causes  of  the  hourly  inequalities, 
it  will  be  convenient  to  define  the  terms  employed  in  Tables  lY.  and  V.,  as 
they  will  frequently  be  used  in  the  remaining  part  of  this  Paper.  I  allude 
to  the  expressions,  polar  or  semicircular,  quadrantal,  sextantal  and  octantal, 
Ac.,  which  are  used  in  place  of  speaking  of  the  terms  depending  on  6,  on  29, 
on  80,  &c.,  or  of  jp,  Pi,  qi,  P29  q^  &c.,  or  's/p\  +  q\^  &o.     These  expressions 

seem  to  me  appropriate,  and  were  introduced  some  years  ago  by  the  late 
Archibald  Smith,  M.A  ,  F.B.S.,  to  designate  certain  analogous  magnetic  co- 
efficients. Thus,  by  "polar  or  semicircular"  is  meant  the  inequality  which 
has  only  one  +  maximum  and  one  —  maximum,  at  180^,  or  12  hours,  or 
6  months  apart  from  each  other.  For  example,  speaking  of  daily  temperature, 
it  is  that  part  of  it  which  has  its  +  manmum  generally  between  1  and  2  p.m., 
and  its  —  maximum  between  1  and  2  a.m.  When  projected  it  forms  a  curve 
of  sines ;  and,  if  this  were  the  only  inequality,  the  mean  temperature  of  tiie 
day  would  be  observed  when  the  nodes  occur,  and  the  mean  of  any  two  tem- 
peratures taken  12  hours  apart  would  be  the  correct  mean  temperature  for 
the  24  hours.  The  next  term  in  the  equation  is  called  **  quadrantal,'*  and  is 
also  correctly  represented  by  curves  of  sines,  and  it  is  usually  the  principal 
factor  in  destroying  the  beautiful  simplicity  which  appears  to  be  sought  for 
by  some  meteorologists.  It  is  so  called  because  it  has  a  maximum 
value  in  each  quadrant  of  the  day  or  year :  two  +  maxima,  180°, 
or  12  hours,  or  6  months  apart,  and  two  —  maxima  at  the  same 
distance  from  each  other,  and  at  half  that  distance  from  each  +  maximum. 
If  this  were  the  only  inequality,  mean  temperature  might  be  observed  at 
either  of  the  4  periods  at  which  the  nodes  of  the  curve  occur,  or  by  taking  a 
mean  of  any  two  observations  90°,  or  6  hours,  or  8  months  apart.  When 
this  term  is  combined  with  the  semicircular,  it  is  necessary  to  take  four  equi- 
distant observations  to  obtain  a  correct  mean.     Similarly,  the  "  sextantal "  and 

•  I  shall  be  happy  to  supply  a  copy  of  this  Table  to  any  of  the  Fellows  of  the 
Meteorological  Society  who  may  not  have  one,  and  who  will  send  me  an  envelope 
with  their  addre&s. 
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^Detantal "  iarms  are  so  called,  because  they  have  respectively  a  TnaTimnin 

ne  in  each  sextant  and  each  octant,  and  their  +  and  —  Tnaxima  are  one  sixth 

^  one  eighth  of  the  circle,  the  day,  or  the  year,  apart  from  each  other.  As 

o  or  three  or  more  of  these  causes  of  inequality  are  generally  present,  it 

be  readily  seen  that  it  is  only  by  taking  the  means  of  two-hourly  or 

mlj  observations  that  we  can  get  approximately  correct  results,  and  that 

hourly  observations  we  get  double  the  number  of  equations  for  determining 

e  most  probable  value  for  each  of  the  co-efficients. 

Beturaing  now  to  Plate  IQ.,  I  would  first  ask  attention  to  the  temperature 

The  most  noticeable  feature  is  perhaps  the  late  hour  at  which  the  + 

temperatures  occur  at  the  mountain  stations,  and  the  early  hour  at 

'^liieh  they  occur  at  Portland.     At  the  summit  station  there  is  not  half  a 

^3gree  difference  in  the  temperature  from  about  12.80  to  6  p.m.,  a  period  of 

"^e  and  a  half  hounu     The  minimum  temperature  occurs  about  8  a.m.,  and 

oequalities  are  small.    At  the  base  of  Mount  Washington,  the  inequali- 

are  comparatively  large.    The  maximum  temperature  does  not  change 

than  half  a  degree  from  2.80  to  6  p.m.,  a  period  of  three  and  a  half 

^mrs,  while  during  the  next  three  and  a  half  hours  it  falls  through  8^*5. 

are  two  distinct  minima,  the  one  about  10.80  p.m.,  the  other  about 

a.ni.    After  10.80  p.m.y  the  temperature  steadily  rises  for  more  than  two 

ours.    How  is  this  to  be  accounted  for?    I  venture  to  suggest  that  the 

down-rush  of  cold  air  firom  the  summit  of  the  mountain,  commencing 

^hoai  6  p.m.,  and  augmenting  as  the  evening  advances,  drives  back,  for  a 

,  the  warmer  air  of  the  lower  ground.    When  this  rush  of  cold  air  has 

^^^naoewbat  spent  itself,  and  the  lowerand  warmer  air  gradually  mixes  with  that 

^^om  the  mountain,  the  temperature  of  the  station  is  correspondingly  raised 

^^^util  lajn.y  when  the  general  cooling  process  again  goes  steadily  on  until  near 

a.ni.,  t.#.  for  two  hours  after  the  temperature  at  the  top  of  the  mountain  has 

to  rise.    We  must  also  notice  the  ia/oi  that  the  extreme  night  tempera- 

"^^nre  is  further  under  the  mean  than  the  maximum  day  temperature  is  above  the 
^loean.  At  Portland,  on  the  contrary,  Plate  m.  i^ows  that  the  quadrantal 
inequality  has  the  effect,  first,  of  increasing  the  mftTimnTn  day  temperature 
mad  decreasing  the  cold  at  night,  and  next,  of  causing  the  maximum  tempera- 
ture to  oocur  earlier  in  the  day.  It  will  also  be  seen  that  while  the  polar  or 
Hemiflireular  maximum,  as  shown  by  the  light  curve,  occurs  about  2  p.m.,  the 
qaadrantal  and  the  other  small  inequalities  together  produce  a  temperature 
mqpial  to  the  polar  maximum  soon  after  11  aon.,  and  combine  to  maintain  that 
tempeninre  tat  a  space  of  about  three  hours.  The  curve  of  temperature  at 
tSaSm  station  reminds  me  of  bright  sunny  mornings  and  cloudy  afternoons,  and  of 
tliofle  plaees  between  the  tropics  where,  in  what  would  otherwise  be  the  hottest 
part  of  the  day,  the  heat  is  tempered  by  the  intervention  of  a  curtain  of 
^loud.  It  would  be  interesting  to  ascertain  whether  this  was  a  marked 
f«aliire  of  the  weather  at  Portland  in  May,  1872. 

It  18  easy  to  offer  an  explanation  for  the  late  occurrence  of  the  mftTimnn^ 
lemperalore  at  an  isolated  mountain  station,  especially  if  it  is  situated  on  the 
^^fwtem  slope ;  but  it  must  be  remembered  that  the  wftTimtim  temperature  at 
Saint  Bernard  ia  said  to  occur  before  noon. 
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It  must  also  be  Doiieed  thai  wkDe  in  tlie  month  of  Msj  the  son  is  sbon 
the  horizon  eonsidermblj  more  thsa  twdre  hoars,  the  toiqwntnre  at  all  those 
stations  is  shore  the  mean  for  less  than  twelve  hoars. 

A  eomparison  of  the  barcmetrie  cnrres  on  Plate  IIL  will  bring  oat  quite  as 
many  points  of  interest  ss  those  fcft  temperatore ;  hot  I  desire  ehie%  to  dired 
attention  to  the  distinctness  and  importanee  of  the  qaadrantal  ineqoalitj. 
This  ineqnalitj,  though  freqaentlj  concealed  in  latitndes  like  oar  own,  hj  greal 
lateral  displacements  of  the  atmosphere,  maj,  I  believe,  be  shown  to  exist  al- 
ways at  any  place  at  which  the  son  sets  esch  24  hoars,  and  it  may  be  traced 
even  in  those  regions  where  the  difierence  between  day  and  night  at  some 
seasons  of  the  year  consists  only  of  a  small  change  in  the  san's  altitude. 

There  is  reason  for  beliering  that  the  barometric  inequalities  correspond 
closely  with  those  of  temperature,  though  there  are  disturbing  causes  whicli 
will  have  to  be  alluded  to.  The  barometric  inequalities  occur  later,  and  have 
opposite  signs.  Thus  when  the  barometer  is  rising,  the  themumieter  ifi 
falling,  and  vice  versa,  this  being  quite  a  distinct  phenomenon  to  that  whicl 
has  been  so  frequently  noticed  of  a  higher  barometer  in  cold  than  in  warn: 
weather.  In  places  where  the  weather  is  continuously  fine  and  regular,  thic 
reciprocity  is  very  apparent ;  for  example,  on  discussing  some  Bermuda  ob- 
servations, I  found  these  changes  occurred  with  great  persistency,  the 
barometric  inequalities,  with  the  opposite  sign,  occurring  about  two  houn 
later  than  the  similar  inequalities  of  the  thermometer,  showing,  apparently, 
that  it  takes  about  this  time  for  the  diffusion  of  the  surface  heat  through  the 
lower  strata  of  the  atmosphere.  I  have  no  doubt  that  examples  of  similai 
reciprocity  could  easily  be  found  in  the  station  records  of  this  country. 

It  must  not  be  supposed  that  these  barometric  inequalities  are  necessaril} 
accompanied  by  a  lateral  transfer  of  air.  I  know  that  some  meteorologisti 
have  suggested  on  overflow  of  the  top  of  the  expanded  atmosphere  into  th< 
surrounding  districts,  accompanied  by  an  inward  movement  of  colder  aii 
below.  This  suggestion  is  really  attended  by  many  and  superfluous  difll- 
cultios.  Lot  us  suppose  the  air  over  a  given  area,  say  a  square  yard, 
or  a  square  mile,  or  a  hundred  square  miles,  to  be  separated  from  the  neigh- 
bouring atmosphere  by  thin,  elastic,  diathermous  walls,  the  whole  of  the 
hourly  iiioquolities  may  be  conceived  as  occurring  within  them,  withoul 
causing  any  sensible  difleronce  in  the  parallelism  of  these  walls  or  in  the  rela- 
tive pressure  on  tlioir  two  sides.  Further,  let  us  suppose  that  the  enclosed 
area,  as  well  as  the  surrounding  area  for  a  considerable  distance,  to  be  sub- 
ject to  an  increase  of  surface  temperature.  The  particles  of  air  on  thai 
surface,  and  more  particulturly  the  particles  of  vapour  expanding,  would  ascend 
until  Uioy  parted  with  their  extra  heat  to  the  adjacent  particles.  This  actioi: 
would  go  on  84)  long  as  the  increments  of  temperature  were  supplied,  bul 
would  not  extend  to  any  great  height,  for  in  the  Mount  Washington  obser- 
vations it  will  bo  soon  that  a  change  of  5^-5  at  the  base  is  reduced  tc 
a  change  of  8'^*  5  at  the  sununit,  and  it  would  be  less  than  this  at  the 
same  height  had  Uiero  been  no  mountain  there.  It  may  be  inferred  from  this 
that>  at  only  a  moderate  height  above  the  mountain,  and  a  very  long  wa^ 
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\)elow  the  npper  limits  of  the  atmosphere,  the  effects  of  this  change  of  tem- 
perature would  not  be  appreciable,  and  the  resnlt  of  the  vertical  movement 
ia  the  lower  stratum  of  the  atmosphere  wotdd  be  merely  a  raising  of  the 
centre  of  gravity  of  that  stratum;  and  that  this  raising  of  the  centre  of 
gravity  would  not  affect  the  surface  barometer,  unless  the  upward  movement 
itself  caused  mechanically  a  decrease  of  pressure,  but  it  would  increase  the 
pressure  on  an  elevated  barometer,  such  as  that  at  the  top  of  the  mountain, 
by  the  amount  of  the  air  which  had  been  raised  from  below  to  above  it. 
'^he  greater  expansion  of  vapour  of  water  as  compared  with  the  expansion 
of  the  other  gases  in  the  atmosphere  would  much  assist  in  this  raising  of 
the  centre  of  gravity  of  the  lower  stratum  of  the  atmosphere,  as  well  as  in 
fnereasing  the  relative  velocity  of  the  upward  movement.     But  this  upward 
iQovement  itself  will,  it  is  now  contended,  affect  the  pressure  upon  both  of 
the  barometers  and  especially  that  upon  the  lower  barometer,  for,  by,  hypo- 
tbesis,  the  air  for  a  considerable  distance  outside  the  enclosed  space  is  subject 
to  the  same  changes  of  temperature,  &c.  as  that  within  it,  and  the  inward 
and  outward  pressure  upon  the  walls  of  our  supposed  enclosure  would  exactly 
balance  each  other.     On  the  ordinary  hypothesis  the  inertia  and  elasticity  of 
the  air  over  the  larger  area  would  for  a  time  prevent  any  of  the  supposed 
ici^wiml  pressure  from  the  exterior  and  heavier  air  being  felt  within  our  en- 
closed central  area. 

^rhus  far,  then,  we  have  considered  an  elevation  of  the  centre  of  gravity  of 
the  low^  stratum  of  air  duly  recorded  by  an  increase  of  pressure  on  the 
elo  vated  barometer,  and  a  decreased  pressure  on  the  lower  barometer  caused 
^y    the  upward  movement  of  the  heated  air  and  vapour,  and  both  corre- 
sponding in  degree,  though  later  as  regards  time,  with  the  sum  of  the  incre- 
°^e%t8  to  the  surface  temperature.     In  proportion  as  the  increments  of  tem- 
P^*^ture,   when    projected,   produce   a    polar   curve   of   temperature,   the 
^X^per  barometer,  by  its  projected  polar  curve,  will  show  an  increase  of 
Pressure,  while  the  lower  barometer  will  show  in  the  same  way  a  regular 
^^^^rease  of  pressure,  as  delineated  on  Plate  III.     It  is  easy  to  conceive  that 
^^    some  point  between  the  summit  and  base  of  Mount  Washington  there 
^Ust  be  a    station   where  these   contrary  movements  of   the  two   baro- 
^Qters  would  disappear,  and  where  a  barometer  would  show  no  polar  change. 
Before  passing  to  the  quadrantal  and  smaller  inequalities  a  word  must  be 
Baid  on  another  feature  of  this  investigation  which  materially  affects   the 
polar  as  well  the  other  inequalities,  namely,  the  actual  addition  which  is  made 
^  the  weight  of  the  air  within  the  supposed  enclosure  by  the  surface  water 
^bieh  is  evaporated.     To  the  extent  that  the  increments  of  heat  are  polar 
in  eharacter,  there  will  be  an  increase  of  pressure  from  the  polar  inequality 
arising  from  this  vapour  on  both  of  the  barometers.     The  weight  of  the 
water  thus  added  to  the  air  will  tend  to  increase  the  polar  rise  referred  to 
above  in  the  summit  barometer,  and  to  decrease  the  polar  fall  in  the  lower 
barometer.     In  some  cases  this  additional  weight  of  vapour  might  be  con- 
ceived as  exactly  balancing  the  decrease  of  pressure  on  the  lower  barometer 
which  18  due  to  t^e  upward  movement  of  the  air,  but  I  have  not  yet  met 
with  a  case  of  this  kind. 
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Aa  the  qnadnmtal  component  of  the  barometric  ineqoftlit;  ia  ho  larg«,  and 
its  ori^  has  been  attributed  to  a  similar  inequality  of  tempeiutnre,  it  ynSl 
be  neceseary  to  offer  some  explanation  of  the  qoadrantal  ineqoalily  in  the 
temperature,  and  why  it  is  always  bo  apparent  in  the  barometer  and  at  timei 
80  very  imperfect  or  small  in  the  temperature  obserratioDB.  In  referenoe  to 
the  latter,  I  may  name  that  I  have  selected  from  the  Eew  recordB,  as  printed 
in  the  "  Quarterly  Weather  Reports,"  ehort  periods  when  the  temperatnie 
inequalities  were  comparatively  slight,  and  yet  the  barometer  inequalitiea  wera 
very  decided.  In  such  oases  it  mast  be  remembered,  that  althon^  the  earth's 
surface  may  be  sheltered  by  thick  clouds  and  the  temperatnre  be  kept  very  near^ 
equable,  the  sun  is  still  shining  on  the  upper  sar&oeB  of  these  clonds,  and 
llkat  these  snr&ces,  as  respeete  the  atmosphere  above  them,  take  the  plau 
and  perform  the  same  fdnotions  as  the  sor&ce  <^  the  groond  at  other  times. 
We  have  thng  similar  movements,  if  notquite  to  the  same  extent;  and  these 
movements  will  be  recorded  by  the  barometer.  From  thu  it  win  be  seen 
that  the  snr&ce  thermometer,  however  necessary  and  useful  it  may  be,  is  not 
so  complete  a  guide  to  the  general  state  of  the  atmosphere  above  as  as  is  lite 
barometer. 

As  the  barometer  inequalities  are  attributed  to  temperature  inequoHtiee, 
it  thus  becomes  the  more  essential  to  show  not  only  that  these  in- 
eqnalitiea  are  apparent  in  sur&ce  temperatnie  under  tivonrable  ciroum- 
fltanoes,  but  also  to  show  that  a  physical  cause  con  be  assigned  for  them. 
This  cause  may  be  indicated  without  the  aid  of  mathematical  formnle ;  but 
the  complete  investigation,  even  if  within  my  power,  will  be  mmeoeBBaty  hare. 
It  will,  I  think,  be  readily  seen  that  the  heat  on  a  horizontal  nr&ee  prwentad 
to  the  sun's  rays  at  Uie  equinoxes,  for  a  few  minutes  at  eaeh  hour,  flrau  nn- 
rise  to  sunset,  would,  if  prqjeoted  as  ordinates  from  an  axja,  whoaa  abana 
were  the  hourly  intervals,  present  us  with  a  regular  polar  carve  of  sinee. 
But  in  addition  to  this  regular  increase  of  beat,  due  to  the  sun's  altitndoi 
there  will  be  the  cumulative  effectfiromthe  heat  already  received  and  retained; 
and  unless  it  can  be  shown  that  these  additions  increase  in  the  game  ratio  as 
the  Bun's  altitude,  it  follows  that  some  new  tenn,  not  a  polar  one,  has  been 
introduced.  It  may  be  conceived  that  during  a  period  of  6  hours,  say  from 
7  A.H.  to  1  p.K.,  or  from  S  a.m.  to  2  p.m.,  a  part  of  the  accumulated  heat  has 
z^[ulariy  increased  during  the  first  half  of  this  time,  and  as  regularly  de- 
weased  during  the  other  half,  and  this  is  all  that  is  required  to  account  for 
a  qnadrantal  term  in  the  curve  of  daSy  temperature.  Such  coneiderations 
as  these  will,  I  think,  easily  suggest  phyeKal  causes  for  the  qnadrantal, 
sextantal  and  eimilar  terms  in  the  equations  for^tt  temperature  and  pressure. 

The  absorption  and  concealment  of  a  large  portion  of  the  beat  derived 
Irom  the  sun  by  the  conversion  of  wat«ry  particles  into  vapour,  also  play* 
an  important  part  in  producing  the  inequalities,  and  more  especially  in  ngo- 
lating  them  so  that  the  same  oo-efficiente  which  represeiit  daUy  tampentan 
and  pressure,  also  represent  with  equal  accuracy  the  nightly  temperature  and 
proBBure ;  and  this  is  so  whether  the  days  are  16  hours  long,  as  in  a  portion  of 
our  summer,  or  only  8  hours  long,  as  during  a  part  of  our  winter.    Thero  is 
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Ho  absoliite  need  fi>r  this  correspondence  between  the  night  and  da;  ineqnali- 
tiea  for  any  given  period  of  24  honn,  tai  in  teeting  the  meanB  of  some  meh 
periods  I  h&ve  fonnd  anutU,  bnt  real,  differeneee  in  the  qosdnntal  eo-efflcient 
of  the  night  honn  as  compared  with  that  for  the  day  hoora,  and  in  that  for 
Uie  A.1I.  honra  as  compared  with  that  fisr  the  p.m.  honrs.  Very  little  trace  of 
Uiia  is,  however,  nsaally  to  be  foond,  and  it  will  be  a  source  of  constant  soipriM 
Knd  wonder  to  those  who  will  go  into  the  sntgeot,  to  see  how  beantifiilly  the 
'""thumatifal  expression  represents  tiie  actual  obserrationSi  and  what  an  im- 
portant part  the  watery  partioles  and  mponr  in  the  atmosphere  play  in  pro- 
^Qdiiig  this  remit.  We  are  told  t^  astronomen  that  this  periodic!^  most 
ocQurevenin  the  remotest  effects  of  phenomena  which  originate  witikthe  son. 
Oxto  m^,  however,  be  allowed  the  e^iression  of  some  "  special  wonder,"  when 
«e  finds  that  the  hourly  inequalities  in  the  motion  of  the  "  fickle  and  nneer- 
^ftin  wind"  yield  on  analysia  as  consistent  resolta  as  do  the  digenssion  of  the 
^aily  inec|nalitiea  of  the  barometer  and  thermometer.  It  was  evidenoe  of  the 
(fleet  of  "™"'^'"fl  and  descending  currents  obtained  while  investigating  the 
hooriy  inequalities  of  the  wind  at  Liveipoal,  which  led  me  to  also  look  for 
nidenee  of  it  in  the  hourly  inequalities  of  the  barometer. 

In  proeeeding  to  the  oarves  of  vaponr  pressure  at  the  three  stations  now 
■nder  oonsideratiOD,  as  delineated  on  Plate  m.,  it  will  be  seen  that  their 
nmge  is  greater  and  the  inequalities  more  marked  than  in  the  oures  of  total 
proBsnre.*  This  is  more  clearly  shown  in  the  accompanying  woodcut,  which 
flshibits  the  diflbrenoe  between  the  sammii  and  base  observationB  at  Monut 
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Washington  for  total  pressure,  vapour  pressure,  and  temperature.  The  exact 
values  of  these  differences  have  already  been  shown  in  Tables  IV.  and  V.,  but 
the  immediate  comparison  through  the  eye  of  the  curves  of  polar  inequality 
with  those  of  total  inequality  is  more  striking  than  the  inspection  of  mere 
lines  of  figures.  It  will  be  observed,  that  although  the  difference  in  the  weight 
of  vapour  at  the  two  stations  is  not  ^^  of  the  weight  of  the  intervening  air,  yet 
the  polar  inequality  for  vapour  is  about  ||  of  the  whole ;  and  that  the  vapour 
inequalities,  taken  together,  considerably  exceed  in  amount,  speaking  only  of 
the  atmosphere  lying  between  the  levels  of  the  two  stations,  those  which 
belong  to  the  weight  of  the  air  at  the  base  station  taken  as  a  whole.  This  also 
very  plainly  indicates,  if  further  proof  were  required,  how  very  important  a 
function  is  performed  by  the  vapour  in  the  atmosphere,  as  well  as  the  limited 
height  of  the  stratum  of  air  in  which  this  function  is  exhibited. 

Referring  again  to  the  supposed  enclosed  column  of  air,  it  appears  to  me 
that  the  following  daily  changes  take  place  in  it,  and  that  they  account,  if  not 
completely,  certainly  to  a  great  extent,  for  the  daily  inequalities  in  barometric 
pressure,  without  having  recourse  to  any  lateral  transfer  of  air.     It  is  not 
denied  that  a  small  lateral  transfer  may  also  occur ;  but  this  may  probably  be 
sufficiently  represented  by  a  bulging  in  of  the  one  side  and  a  bulging  out  of 
the  opposite  side  of  the  supposed  elastic  walls  enclosing  the  otherwise  vertical 
column  of  air,  these  bulgings  in  and  out  corresponding  to  what  Herschel  has 
called  a  tendency  of  the  air  towards  the  points  of  sunnse  and  sunset.    In 
the  early  part  of  the  day  the  heat  of  the  sun  evaporates  the  dew  and  surface 
moisture,  and  in  this  way  a  great  deal  of  heat  becomes  latent;  but  the  vapour 
then  formed  gradually  adds  to  the  weight  of  the  air,  as  is  shown  either  by  the 
actual  rise  of  the  barometer,  as  at  the  Portland  station,  or  by  the  check,  con- 
tinued through  several  hours,  of  the  downward  movement  of  the  barometer,  as 
shown  by  the  barometer  curve  for  the  base  station  at  Mount  Washington.  As 
noon  approaches,  and  all  through  the  aflemoon,  the  accumulated  heat  causes 
such  a  decided  upward  movement  of  the  air  that  all  the  barometers  then  show 
a  well-marked  depression,  the  greatest  depression  always  occurring  some  time 
after  the  hottest  part  of  the  day.     As  the  evening  comes  on,  the  source  of 
the  heat  having  gone  below  the  horizon,  a  rapid  cooling  and  consequent 
descent  of  air  takes  place,  and  this  is  shown  by  a  decided  rise  in  the  baro- 
meter, which  goes  on  until  10  or  11  p.m.,  when  the  downward  movement  is 
somewhat  expended,  and  when  the  barometer  begins  again  to  fall.    This,  with 
the  continued  condensation  and  deposit  of  the  moisture  in  the  air,  brings 
the  morning  minimum.      With  the  rising  of  the  sun  again  recur  the  ine- 
qualities of  another  day. 

The  barometer  curves  for  the  base  of  Mount  Washington,  and  for  Portland, 
are  very  good  types  of  those  given  generally  by  tfur&ce  stations.  By  calcu- 
lating the  polar  co-efficient,  and  adding  the  polar  curve  to  any  diagram  of 
mean  daily  barometric  range,  the  quadrantal  inequality,  the  chief  feature  in 
barometric  observations,  will  immediately  become  apparent. 

Whatever  difference  of  opinion  there  may  be  as  to  the  explanation  of  the 
hourly  inequalities  which  I  have  now  attempted,  there  will,  I  think,  be  little 
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doubt  that  the  discussion  of  the  Mount  Washington  records  shows  that  metcoro- 
^(^cal  observations  made  at  mountain  stations,  while  affording  much  valuable 

m 

Uxfoimation  respecting  the  daily  changes  in  our  atmosphere,  possess  some 
censes  of  irregularity  which  would  disappear  in  similar  observations  made  in 
^  captive  balloon.  Would  it  not  be  possible  to  construct  captive  balloons  of 
&  ^ery  moderate  size,  but  capable  of  supporting  meteorological  instruments, 
^^luch  could  record  automatically,  by  means  of  small  wires  conveying  the 
^ocessary  galvanic  current,  the  required  data  at  an  observatory  situated  below 
^Ixem  ?  The  risks  to  which  Mr.  Glaisher  and  others  have  submitted  in  order 
V>  make  such  observations,  for  very  brief  periods  only,  clearly  prove  how 
iHuch  such  information  is  desired.  Apparently,  it  would  not  be  very  difficult 
Or  very  expensive  to  keep  three  such  balloons  at  elevations  of  1000,  2000, 
^nd  8000  feet,  respectively,  say  in  the  neighbourhood  of  Eew.  The  utility  of 
Such  elevated  stations  for  determining  the  nature  and  causes  of  the  hourly 
xcietdorological  inequalities  which  we  have  now  been  discussing,  will,  I  trust, 
xieed  no  further  argument.  The  subject  has  a  more  extended  range  than  is 
&t  first  apparent.  About  three  years  since,  when  I  showed  Mr.  Glaisher  some 
of  the  results  which  I  had  obtained  from  examining  the  hourly  inequalities  of 
'tihe  wind  at  Liverpool,  he  at  once  noted  the  correspondence  of  the  hours  of 
oliange  with  those  which  had  been  obtained  in  the  discussion  of  the  Greenwich 
xxiagnetie  inequalities,  and  thus  indicated  an  apparent  connection  between 
^^4iat  may  be  considered  very  diverse  meteorological  phenomena. 
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May  20th,  1874. 

Ordinary  Meeting. 

Robert  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Chair. 

David  Grant  Briggs,  Calcethorpe  Manor,  Louth,  was  balloted  for,  and  duly 
elected  a  Fellow  of  the  Society. 

The  names  of  two  Candidates  for  admission  into  the  Society  and  of  twelve 
^ntlemen  proposed  as  Honorary  Members  were  read. 

Mr.  G.  M.  Whipple  and  Rev.  C.  Gape  were  admitted  Fellows  of  the  Society. 

A  Memorandum,  entitled  "Suggestions  for  the  Observation  of  Periodical 
Natural  Phenomena."  prepared  by  the  President,  at  the  request  of  the 
Committee,  was  reaa  as  an  authorised  Report  from  the  Council,    (p.  169.) 

The  following  papers  were  then  read  : — 


Form 


"  Some  Remarks  on  the  Estimation  of  Wind  Force,  and  on  the  Relation  be- 
tween Pressure  and  Velocity."    By  C.  O.  F.  Cator,  M.A.,  F.M.S.    (p.  171.) 

"On  the  Weather  of  Thirteen  Winters."    By  R.  Strachan,  FJd.S.  (p.  178.) 

"On  a  New  Deep  Sea  and  Recording  Thermometer."     By  H.  Negretti 
P.M.S.,  and  J.  W.  Zambra,  F.M.S.     (p.  188.) 

"  On  a  New  Mercurial  Minimum  and  Maximum  Thermometer."     By  S.  G. 
Denton,  F.M.S.    (p.  193.) 

The  Meeting  was  then  adjourned. 
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June  17th,  1874. 
Ordinary  and  Special  General  Meetings. 

Rc^ERT  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Chair. 

Reginald  Bushell,  F.R.A.S.,  Hinderton,  Neston,  Cheshire ; 
Tyson  Crawford,  60  Canonbury  Park  North,  N. ; 
George  Gardiner,  244  High  Holbom,  W.C. ; 
Rupert  Smith,  The  Priory,  Dudley ; 
J.  H.  Steward,  406  Strand,  W.C. ;  and 

Francis  Ernest  Twemlow,  12  George  Street,  Portman  Sqaare,  W., 
were  balloted  for  and  duly  elected  Fellows  of  the  Society. 

Prop.  C.  H.  D.  Buys  Ballot,  Director  of  the  Royal  Dutch  Meteorological!- 

Institute,  Utrecht ; 
Herr  Wilhelm  von  Freeden,  Director  of  the  Nord  Deutsche  Seewarte^ 

Seemanns  Haus,  Hamburg : 
Dr.  Carl  Jelinbk,  Director  of  the  Hohe  Warte,  Vienna ; 
George  T.  Kingston,  M.A.,  Superintendent  of  the  Meteorological  Office  o€ 

the  Dominion  of  Canada,  Toronto ; 
Dr.  Johann  von  Lamont,  Director  of  the  Royal  Observatory,  Munich  ; 
Prop.  Elias  Loomis,  L.L.D.,  Yale  College,  New  Haven,  Connecticut,  U.S. ; 
Dr.  H.  Mohn,  Director  of  the  Meteorological  Institute  of  Norway,  Chris-  • 

tiania ; 
Dr.  George  Neumaybr,  Hydrographer  to  the    Imperial  German  Navy, 

Berlin ; 
Dr.  B.  Plantamour,  Professor  at  the  Academy,  Gtoeva ; 
MoNs.    Charles    Sainte-Claire  Deville,    Inspector    of    Meteorological 

Stations  in  France,  8  Rue  des  Vieux  Colombiers,  Paris; 
Padre  Angelo  Secchi,  S  J.,  Director  of  the  Observatory  del  Collegio  Romano, 

Rome;  and 
Dr.  Heinrich  Wild,  Director  of  the  Physical  Central  Observatory,  St 

Petersburg, 
were  balloted  for,  and  duly  elected  Honorary  Members  of  the  Society. 
The  name  of  one  candidate  for  admission  into  the  Society  was  read. 
Mr.  B.  Francis  Cobb  was  admitted  a  Fellow  of  the  Society. 

The  following  papers  were  then  read  : — 

"On  the  connection  between  Colliery  Explosions  and  Weather  in  1872."  By 
Robert  H.  Scott,  F.R.S.,  and  William  Galloway,    (p.  195.) 

"Solar  Radiation,  1869-1874."  By  Rev.  Fenwick  W.IJtow,  M.A.,  P.M.S. 
(p.  206.) 

"The  Diurnal  Inequalities  of  the  Barometer  and  Thermometer,  as  illustrated 
by  the  observations  made  at  the  summit  and  base  of  Mount  Washington,  U.S., 
during  the  month  of  May,  1872."    By  W.  W.  Rundell,  F.M.S.    (p.  217.) 

"  On  the  Diurnal  Variation  of  the  Barometer  at  Zi-Ka-Wei,  (a  suburb  of 
Shanghai,  31^  15'  North  Latitude,)  and  mean  Atmospheric  Pressure  and  Tem- 
perature at  Shanghai."    By  Rev.  Aug.  M.  Colombel,  S.J.    (Communicated  by 
Rev.  S.  J.  Perry,  F.R.S.) 

[Received  May  6th,  1874.] 

I. — Diurnal  VariaHon  of  the  Barometer  at  Zi-Ka-Wei^-^The  diurnal  variation 
of  the  barometer  being  very  sensible  at  Zi-Ka-Wei,  it  was  important,  in  studying 
it,  to  know  the  hours  at  which  the  barometer  attained  its  mean  height 

The  instrument  used  was  a  Fortin*s  barometer,  which  has  been  tsompared 
several  times,  and  has  been  kept  in  a  good  condition  during  the  continuation  of 
the  observations.  The  ob8er\'ations  have  been  carried  on  from  October,  1872,  to 
the  end  of  Februar}',  1874.  They  were  taken  at  23  feet  above  the  level  of  the 
sea. 
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THe  method  adopted  in  making  tbe  table  of  mean  heights  of  the  barometer  at 
eacli  hour  of  the  day  has  been  the  following : — The  movement  of  the  barometer 
^m  one  boor  to  the  next  has  been  measured  as  often  as  possible,  the  mean  of 
^e  movements  observed  between  the  same  hoars  during  a  eorresponding  season 
^  given  the  horaiy  movement  of  the  barometer  for  each  season :  from  these 
Ota  been  deduced  the  diurnal  mean  curve  of  the  barometer,  and  finally  the  horary 
excesses  above  the  mean  which  alone  are  given  in  the  Table. 

These  mean  hourly  excesses  give  the  hourly  means,  the  tropical  hours,  and  the 
^tent  of  the  diurnal  variation.  They  admit  of  the  barometric  diurnal  mean 
being  obtained  with  great  exactitude  when  the  observations  have  been  made  at 
*ny  hoars  whatever. 

TABLE  I.— Diurnal  Variation  of  the  Barometer  at  Zi-Ea>WeL 

Excess  above  the  Mean. 


Hour. 

Winter. 

Spring. 

Summer. 

Autumn. 

Jn. 

In. 

In. 

In. 

Kidnight 

4-*oo83 
+  0O35 

+  oo7r 

+•0020 

4--007I 
+  0020 

I 

*oooo 

— '0071 

2 

— '0012 

— *oo9i 

— '0126 

—  0043 

3 

—  0055 

—  0134 

—•0165 

— '0122 

4 

— '0102 

—•0134 

—•0169 

—•0134 

5 

—  0087 

— -0118 

— '0102 

—•0083 

6 

*0020 

—  0004 

•0000 

-•0012 

7 

4--«iio 

4-'0228 

-i.*OI42 

-•01 10 

-•0150 

8 

-  -'0256 

-•0181 

-0268 

9 

+  0350 
+  0394 

-  --0354 

-'0224 

-0347 

10 

-  -  0378 

-'0228 

-•0339 

II 

-|-*026o 

+  0028 

+  0307 

-0193 

-•0205 

Noon. 

+•0177 

-•0087 

-•0008 

X 

—  0197 

— '0020 

—0035 

—  0189 

2 

—  0354 

—•0177 

—  0130 

—  0323 

3 

— '0370 

— '0291 

—  0205 

—  0339 

4 

—0319 

—•0358 

-0248 

—  0299 

5 

—  0236 

--•0339 

—  0252 

*0240 

6 

—•0138 

—•0283 

—  0181 

— '0161 

7 

—  0039 

— '0169 

—  0067 

—•0043 

8 

- 

r'^43 

— ^"0024 

4--0059 
+  0177 

-•0067 

9 

- 

-•0098 

--•0094 

-•0134 

ID 

- 

-•0146 

-  -0157 

+•0220 

-0138 

IX 

■■ 

-•Olio 

+•0150 

+•0157 

+  0134 

Winter.        Spring.     Summer.    Autumn. 

h.  m.  h.  m.        h.  m.  h«  m. 

A  nr  / 1    45  X      o  o    12  I     18 

ti        n^  I  ^^      ^  ^      '  ^      ^  5    5X 

MeanHoun    ....  i  jo     7         o    53         o    43  03 

^•^'         \7    28  8     II  7    31  7    24 

Between  Between  Between  Between 

h.       h.  h.       h.  h.      h.  h.      h. 

{.  «|.    r  Min 4  and  5  3  and  4  3  and  4  3  and  4 

' '  S^**"'  I"".  V'^i  !"':  r*': 

PM    J^*'^-.'.     2  „     3  4  >»    5  4  ♦»    5  2  „    3 

•^'   (Max.....  10  „  IX  10  „  II  About  10  About  10 

,g^  In.  In.  In.  In. 

^^  OBdllation  f or  the  day  '0764  •0740  "0480  '0685 

»»           „             night   '0248  '0291  .0390  "0272 

MeanTtiige '0504  '0516  '0437  .0480 

J*^Afmo§phe^  Preaure  at  Shanghai. — There  are  at  hand  a  certain  number 
^^^••ometric  observations  made  at  Zi-Ka-Wei  or  at  Ton-Kia-Tou,  which  are 
^  Bubvbs  of  Shanghai.  Those  have  been  selected  which  have  been  made 
]^  recognised  and  compared  instruments  ^Fortin  de  Fastr^  et  d'Alvergnat).  As 
wf  Were  aeither  made  at  the  same  elevation,  nor  at  the  same  hours,  they  have 

■*W  8IBIB8. — VOL,  n.  B 


284 


QUABTERLY  JOUBMAL  OF  THE  MBTBOBOIiOOICAL  SOCIETT. 


been  reduced  to  the  level  of  the  itea,  and  a  correction  has  been  applied  to  the 
relative  to  the  hours  of  observation,  which  was  given  by  the  preceding  tabl 
The  results  thus  obtained  are  combined  in  the  following  Table ;  they  give  t) 
height  of  the  mean  barometric  pressure  at  the  sea-level  at  Shanghai,  which 
perhaps  nearer  the  truth  than  any  previous  one. 

TABLE  n. — Atmospherie  Pressure  at  ShanghaL 


Month. 


January     

February 

March 

April 

May 

June 

July    

August  

September    . . . 

October 

November  . . . . . 
December 


• 

1865. 

1866. 

1867. 

1868. 

1872.  i 

1873. 

1874. 

Means. 

In.  ,    In. 

In. 

In. 

In.        In. 

In. 

In. 

.     .  3o*354|  30303 

30244 

•  • 

30*333 

30-410 

30-329 

•193      '3x8 

•  • 

•  • 

•276 

•308 

•274 

•130       TOI 

.. 

. . 

30-254 

•162 

30*109  3001 1 

•  • 

30*019  29*982 

30*030 

29-832  29*837 

•  • 

29*930      -870 

29*867 

•792       731 

•  • 

•853      769 

•786 

..     1     .. 

•  • 

*687      '729 

•708 

1 

•  •          • . 

•  • 

•696      •805 

751 

29*893  29*922 

•  • 

29  990  29*875 

29*920 

30*128  30*096 

•  • 

30136  30-152 

30*128 

•303       *297 

•  • 

•275 

•291 

•291 

30324 

•350      -295 

•  • 

•232 

•280 

1     •• 

•296 

Yearly  Mean 

=30-0 

45  in. 

III. — Mean  Temperature  at  Shanghai  from  the  daify  Maxima  and  Minima. 
These  observations  have  also  been  made  at  Zi-Ka-Wei  or  at  Ton-Kia-Tou,  w: 
good  instruments  several  times  veriiied.  The  exposure  being  changed  seve 
timeSf  and  not  having  always  being  in  perfect  sha!dc,  these  means  are  not  ab: 
lutely  to  be  relied  upon;  but,  such  as  they  are,  they  show  sufficiently  1 
annual  march  of  temperature,  and  give  means  for  the  months  and  year,  perha 
more  exact  than  any  which  have  hitherto  been  given. 

TABLE  III. — Mean  Temperature  from  the  daily  Maxima  and  Minima  at  Shangl 


Month. 


January 
February 
March  . . . . 
April    . . . . 

May 

June  . . . . 
July  . . . . 
August  . . 
September 
October  . . 
November 
December 


1865. 

1866. 

1867. 

1868. 

0 

0 

0 

0 

•  • 

39*3 

377 

38 

.•6 

* 

417 

41*4 

47*8 

509 

53-1 

580 

66-8 

66*6 

730 

75-8 

•  • 

85*0 

•  • 

•  • 

72*6 

72*3 

63-6 

65*6 

50*8 

48*2 

45 

1*5 

44*3 

45*0 

I87I. 


1872. 


497 
58*2 

68-8 
77 '5 
85-4 
847 
79-3 

e8-o 

53*1 
3»'2 


38-4 

37*9 
50*0 

60*8 

68*2 

71*8 

86*4 

82*2 

74*4 
65*0 

53*2 
48*0 


1873. 

1874. 

0 

0 

37-2 

343 

40*8 

397 

45*8 

•  • 

61*4 

•  • 

67*4 

•  • 

726 

•  • 

83*6 

•  • 

8o'6 

•  • 

73*9 

•  • 

62*3 

•  • 

531 

•  • 

457 

•  • 

Means. 


37'6 
403 
488 

58-3 
67*6 
74*2 

851 

831 
74*6 

64*9 

517 
44*5 


Yearly  Mean  =  6o°*9. 

"  Weather  Report  for  1873,  at  Woosung,  China."  By  Charles  D.  Braysh 
(Communicated  by  R.  H.  Scott,  F.R.S.) 

[Received  April  30th,  1874.] 

The  gales  ot  January  1873  were  of  unusual  severity ;  and  the  depression 
the  mercury  taken  during  that  month  over  the  coast  of  China  from  Foochow 
far  north  as  Chufoo,  was  very  great.  The  barometrical  reading  of  29^700  inc 
in  Shanghai  on  the  3rd  of  January  was  registered  with  a  temperature  of  25° 
The  maximum  30*651  inches  in  February  was  lower  than  the  highest  rise  of  II 
and  1872,  though  higher  than  any  reading  of  1867,  1868,  1869  and  1870. 

The  maximum  temperature,  96°,  in  the  month  of  July,  was  2°  below  whai 
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^^e  to  in  1867,  1868, 1869,  1870  and  1872,  and  3°  in  1871.    The  minimum  of 
"^^  in  the  month  of  February  was  identical  with  what  it  fell  to  in  January  1872. 


^^l^e  lowest  range  of  Uiermometer  for  the  first  seven  years  was  26°  in  January 
^  S«7  ;  iy»  in  December  1868  ;  2V  in  January  18G9  ;  22°  in  January  and  Decem- 
*>^T  1870 ;  19°  in  December  1871 ;  23°  in  January  1872 ;  and  23°  in  1873. 
^^^  A  careful  register  of  the  ozonometer  has  been  kept  both  night  and  day. 
^^l)servations  of  these  delicate  air  tests  are  vitiated  when  gases  are  developed ; 
^Ut  if  the  gradations  6  and  7  of  Schonbein's  scale  really  indicate  a  healthy 
mosphere,  most  certainly  Shanghai  is  a  favoured  spot. 

With  the  exception  of  the  years  1871  and  1872,  less  rain  fell  in  1873  than  in 

y  other  year  since  1866.    The  aggregate  number  of  hours  of  rain  in  1867  and 

e  six  following  years  being  645  in  1867 ;  952  in  1868;  978  in  1869 ;  673  in 

^70  ;  351  in  1871 ;  298  in  1872 ;  and  472  in  1873.    Save  and  except  in  Septem- 

er  1869,  75  hours  rain  in  last  September  was  the  highest  number  registered  in 

'^liat  month  of  any  year  since  1866,  and  2  in  November  the  least  recorded  in  any 

^KiKiunth  during  the  same  period.    The  scarcity  of  rain  in  the  month  or  June  1873 

^^^ras  unusual,  and  the  drought  experienced  in  consequence  equalled  by  none  since 

^i.864.   The  disparity  is*best  shown  by  the  following  numbers  of  hours  of  rain  in  the 

onth  of  June  for  the  past  seven  years: — In  1867,  113  ;  in  1868,  117;  in  1869, 

30;  in  1870,  102;  in  1871,  30 ;  in  1872,  104 ;  and  35  in  1873.    The  number  of 

ales  in  1873  amount  to  20-— 3  in  excess  of  1872.     A  storm  of  unusual  violence, 

nd  the  hardest  blow  of  the  year,  passed  over  this  district  in  the  beginning  of 

anuary;  considerable  damage  was  done  to  native  vessels,  and  many  were  totally 

Kost.     Several  typhoons  have  been  experienced  to  the  southward  and  eastward  of 

9he  Yang-'l'ez  Cape,  and  on  the  coast  of  Japan,  though  none  have  passed  over  this 

locality.     The  prevailing  winds  for  corresponding  months  may  be  said,  as  a  rule, 

"^o  be  almost  the  same  every  year,  and  the  steady  breezes  during  the  first  three 

^weeks  of  July  1873,  travelling  at  the  rate  of  from  21  to  40  miles  an  hour,  as 

^so  the  light  and  variable  airs  of  November  last,  were  exceptional. 

Note. — ^The  instrument  from  which  the  barometrical  observations  were  taken 
is  a  Fortin's  standard  of  *50  inch  bore,  No.  287.  It  is  placed  about  16  feet 
above  the  river  level.  Highest  rise  during  spring  tides  is  from  11  feet  6  inches 
to  1 -^  feet. 

**  Notes  regarding  a  remarkable,  and  very  severe.  Hailstorm,  which  occurred  in 
the  neighbourhood  of  Pietermaritzburg,  the  Capital  of  the  Colony  of  Natal,  on 
the  17th  of  April,  1874."  By  the  Rev.  J.  Digges  La  Todche.  (Communicated 
by  the  Peesident.) 

[Beceived  June  6th,  1874.] 

The  morning  of  the  ?iay  of  the  occurrence  was  clear  and  fine  until  an  hour-and- 
a-half  after  noon.  The  sky  immediately  overhead  then  became  rapidly  obscured 
by  vapour.  A  sound  was  shortly  afterwards  heard,  which  increased  in  a  brief 
time,  until  it  amounted  to  a  continuous  roar.  Hailstones,  about  the  size  of 
marbles,  at  first  fell  at  intervals,  after  the  fashion  of  the  large  drops  or  splashes  of 
rain  that  sometimes  fall,  few  and  far  between,  on  a  summer's  day  in  England. 
These  first  ^'  hailstones "  of  moderate  dimensions  were  soon  succeeded  by  con- 
siderably larger  ones,  accompanied  by  a  light  misty  rain.  The  storm  was  at  its 
height  at  2li.  *^m.  p.m.  Stones  of  enonnous  size  were  at  that  time  being  dashed 
to  the  ground  in  vast  numbers.  The  large  masses  of  ice  descended  almost  per- 
pendicularly from  the  upper  regions  of  the  air,  and  struck  the  earth  with  great 
force.  Some  idea  may  be  formed  of  the  intervals  which  intervened  between  the 
stones  at  this  period,  n*om  the  fact  that  a  cat  ran  about  after  the  large  white  balls 
that  were  rolling  on  the  ground  without  being  herself  touched  by  the  stones 
until  nearly  the  end  of  the  storm.  The  average  distance  between  the  larger 
stones  seemed  to  be  some  3  or  4  yards.  There  was  no  thunder  or  lightning 
during  the  first  part  of  the  storm.  The  roaring  sound  seemed  to  be  connected 
with  the  passage  of  the  stones  through  the  air,  as  it  unquestionably  increased 
in  intensity  with  the  size  of  the  stones. 

Towards  the  end  of  the  storm  there  were  a  few  flashes  of  lightning,  attended 
by  loud  thunder.  The  rain,  which  had  been  throughout  so  slight  as  scarcely  to 
wet  the  ground,  then  ceased  :  the  storm  passed  suddenly  away,  and  the  sky  oe- 
came  clear  and  calm,  the  chief  trace  left  of  the  occurrence  being  the  wreck  of 
the  roofs  of  the  city,  which  strewed  the  streets  in  every  direction.    The  roof  of 
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t,  hoQBC  occupied  by  Major  Dartnell,  aitaated  about  two  milei  from  the  ci^,  where 
the  storm  eeemeif  to  eiert  itn  greatest  violence,  was  completely  destroyed. 

In  several  instHnces  the  hailHtunci;  pasHed  through  Kheds  of  corrugated  iron. 
Horaea  and  cattle  nere  quite  unmanageable  during  the  etorm,  and  nuhed  >boat 
in  wild  confusion,  sorely  perplexed  at  the  pitiiess  and  inceoRant  pelting  to  which 
they  were  subjected. 

tii  several  instances  the  hailstoneB  weighed  mora  than  a  pound  Mid-a-hal£. 
Most  of  the  stones  were  white  spheroidal  masses,  obviously  nomposedof  a  number 
of  smaller  masses,  of  similar  character,  united  together,  and  with  hollow  depres- 
sions upon  the  surface.  When  theee  spheroidal  masses  were  eiamined  in  section, 
it  appeared  that  they  were  made  up  of  three  or  four  concentric  layers  of  ice 


arranged  like  the  coats  of  an  onion,  and  alternately  dark  and  white.  Other 
stones,  less  symmetrical  in  form,  had  the  hurface  studded  over  with  massive,  but 
irregularly  slisped,  crystals  of  ice.  In  one  iiist;uice,  which  is  sketched  in  the 
accompanying  figure,  the  icc>prit>ms  surrounded  the  mass  in  one  particalar  plane. 
But  in  this  hailstone  the  internal  structure  was  also  that  ot  coocentric  layers. 


The  cn-staltine  form  of  this  hailstone  acquires  additional  interest  when  it  is  , 
compared  with  the  more  fully  developed  form  of  the  same  type  of  hailstooev 
fi(nired  and  described  by  Professor  Abich  in  a  paper  of  which  an  abstract  wsac 
published  by  Mr,  Scott,  F.R.S.,  in  the  '  Geological  Magaiine,'  January,  1870  A^ 
fuller  account  of  the  same  phenomenon  is  given  in  "Materiallen  zu  einer  Klima — 
tologie  des  Kaukasus,"  by  A.  Moritz,  Tillis,  1871. 

Another  witness,  Mr.  Dunn,  has  given  also  a  very  graphic  description  of  thi^ 
storm  in  the  'Cape  Arpua,'  in  which  he  says: — "A  loud  rushing  sound  cames 
from  the  south-west,  and  then  hailstones,  liberally  mingled  with  great  masses  oft- 
ice  of  irregular  forms,  poured  down  with  great  violence.  The  hailstones  weree 
seldom  less  than  one  inch  in  diameter;  the  average  was  from  one -and -a- half  tod 
two  inches  in  diameter.  These  were  of  very  regular  spherical  form,  and  con- 
sisted of  a  nucleus  of  white  snow,  with  sn  envelope  of  bard,  transparent  ice.i 
Sometimes  they  presented,  when  broken  through,  a  concentric  arrangement  oft' 
aones,  alternately  while  and  opaque,  and  transparent.  The  irregular  masnesB 
were  formed  of  a  nucleus  generally  longer  in  one  direction  than  the  others,) 
from  two  to  four  inches  in  diameter,  and  witli  stalactites  projecting  all  over.r 
each  one  about  the  thickness  ot  a  little  finder,  and  presenting,  when  brokeoa 
across,  an  agate-like  structure,  as  though  built  up  by  aggregation."  Mr.  Donm 
states  that  he  weighed  several  ot  the  masses,  and  that  three  were  over  8  ounces:  ■ 
two  over  6  ounces;  and  one  over  4  ounces.  Ulher  authorities  gave  8,  7^  ant5* 
6  ounces  as  the  weights  of  individual  masses.  The  stonn  raged  in  full  furA'  foi< 
about  eight  minutes,  the  road  being  completely  covered  as  by  enow,  ana  th»-« 
lamps  broke  into  fragments  as  they  struck  the  ground.  Stones  went  cteac« 
through  plates  of  corrugated  iron,  as  if  ihey  had  been  made  of  paper. 
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The  President  declared  the  Ordinaiy  Meeting  closed,  after  which  a  Special 
General  Meeting  was  held,  at  which  a  revised  form  of  the  Bye-Laws  was  sub- 
mitted by  the  Council. 

It  was  proposed  by  Mr.  Cobb,  seconded  by  Mr.  Birt,  and  resolved,  **  that  the 
Bye- Laws,  as  submitted,  be  adopted,  subject  to  a  revision  as  to  certain  gram- 
natical  alterations  by  a  Committee,  consisting  of  the  President  and  the  three 
Secretaries." 
Xhe  Meeting  then  terminated. 


Donations  bxcxived  from  July  1st  to  September  80th,  1874. 
Presented  by  Societies,  Institutions,  &e. 


tiania.... 


^^uiboigh  . . . . 


^^mhurg    .... 


i 


Natural  History  and  Anti- 
quarian Field  Club. 

Eaiserliche  Admiralitat 
Hydrographisohea  Bu- 
reau. 


Acad6mie  Boyale 


t* 


Obfiervstoize  Boyal    .... 


M 


It 


K&iigLUngarishe  Oentral- 
AnstaJt  tOr  Meteoro- 
logie  und  Erdmagnet- 
ismus. 

St.  Xav]er*B  College  Ob- 
servatoiy. 

Det  Norske  Meteorolo- 
giske  Institut. 


L'Instiiut  M6t6orologique 
Danois. 


E.  K.  Stemwarte 


Scottish      Meteorological 

Society. 
I.  B.  Accademia  di  Marina 

Norddeutsche  Seewarte . . 


» 
ft 


ff 

It 

ft 
ft 


•• 


It 


It 


It 


11 


Proceedings,  Vol.  ill.  No.  1. 

Bericht  iiber  Wetter-Telegraphie  und 
Sturmwamungen  abgestattet  an  den 
Meteorologisohen  Congress  ^  in  Wien 
von  dem  dafur  auf  der  Leipziger  Con- 
ferenz  emannten  Comit6. 

Annuaire,  1874. 

Bulletins.  Second  s^e.  Tomes  xxxv.- 
xxxvi.  1878. 

Annales  M6t6orolodque8,  1872,  Sept- 
Dec.  ;  1873,  Aug.-Dec. 

Observations  des  Ph6nomtoes  p^odiques 
pendant  Tann^e  1872. 

Jahrbuch,  Band  ii.  1872. 

By  Dr.  G.  Schenal,  Director. 


Meteorological  Begister,  Januaiy  to  June. 
By  Bey.  E.  Francotti,  S.J.,  Director. 
Yejledning   til  Udforelse   af  Meteorolo- 
giske  lagttagelser  ved  det  Norske  Me- 
teorologiske  Instituts  Stationer,  1871. 
By  Dr.  H.  Mohn,  Director. 
Bulletin  M^t^rologique  du  Nord,  June  1 
to  August  31. 
By  Capt.  N.  Hoffmeyer,  Director. 
Meteorologische  Beobachiungen,  June. 

By  Dr.  F.  Karlinski,  Director. 
Journal,  Nos.  41-42. 

Meteorological  Observations,  May. 

Jahres-Bericht,  1868  to  1873. 

1188  Beisen  deutscher  Dampfer  zwischen 
dem  Eanal  und  New  York. 

Ueber  die  wissenschaftlichen  Ergebnisse 
der  ersten  deutschen  Nordfahrt  von  1868. 

Nordwestdeutscher  Wetter-Ealender. 

Ueber  die  Dampferwege  zwischen  dem 
Eanal  und  New  York  nach  den  Journal- 
AuBziigen  der-  Dampfer  des  Norddeut- 
Bchen  Lloyd  in  den  Jahren  1860-1867 
nebst  Wind  und  Wetter  in  derselben 
zeit. 

Die  Normalwege  der  Hamburger  Dampfer 
zwischen  dem  Kanal  und  New  York, 
naoh  dem  Joumal-Auszugen  derselben 
in  den  Jahren,  1860-1869. 

Winde,  Oberfliichentemperaturen  tmd 
Stromungen  im  Nordatlantischen  Ocean, 
December  (Chart). 
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Hamburg    


Klagenfurt  .... 
London  


Madras 


Milan 


Modena 


Norwich 
Oxford 

Paris    . 


Borne 


Norddeutsche  Seewarte  . . 
(continued) 


ft 


fi 


Observatory ^ . 

General  Register  Office  . 


II 


II 


Meteorological  Office  .... 


II 


II 


II 


II 


Rofkl  Society , 

GoTemment  Observatory 

Beale  Osservatorio  Astro- 
nomioo. 


II 


II    •  •  •  • 


Reale  Osservatorio 


II 


II 


Norfolk  and  Norwich  Na- 
turalists* Society. 
Kadcliffe  Observatory. , . . 


Observatoire  National    . . 

Oboervatoire  Physique 
Central  de  Montsouris. 

Soci6t6  M^t6orologiqu6  de 
France. 


II 


II 


Osservatorio  del  Collegio 
Bomano. 


II 


II      •  •  •  • 


Sydney    Government  Observatory 


Die   Praxis  der  Metbode   der 
Quadrate  fiir  die  Bedurfniss* 
fiinger  bearbeitet.    Yon  W. 
den.    Erster  Theil. 

"Hansa,"  Vol!  i..  No.  1;  ii.,  35 
86,  88;  v.,  113,  114,  118 
144 ;  vii. ;  viii.,  1,  2,  6.  8,  1 
26.27;  ix.;  x. 

By  W.  von  Freeden,  Direct< 

Meteurologische  Beobachtungen 

Weekly  Ketums  of  Births  am 
1874,  Nos.  25  to  37. 

Quarterly  Betum    of    Marriage 
and  Deaths,  June  30th. 
Bv  the  Begistrar-General. 

Daily  Weather  Beports  and  Cha 

Beport  of  the  Meteorological  C 
of  the  Boyal  Society  for  the  yc 
31st  Decf  mber,  1873. 

Beport  on  Weather  Telegraphy  a 
Warnings    presented  to  the 
logical  Congress  at  Vienna  b 
mittee  appointed  at  the  Lei 
ference. 
By  the  Meteorological  Conu 

Proceedings,  Nos.  153,  154. 

Weekly  Meteorological  Besults, 
2nd  to  June  12th. 

Osservazioni  Astronomiche  e  Fis 
grande  Cometa  del    1862   (1 
Con  alcune  reflessioni  sulle 
determinano  la  figure  delle  c 
generale,  di  G.  V.  Schiaparell 

Osservazioni  di  Stelle  Cadenti  1 
stazioni  Italiane  durante  V  an 

I  Yenti  ImpetuosL  Lettura  de 
Bagona. 

Nota  Belativa  a  una  Cronaca  di  ] 
Lettera  al  Conti  Ing.  G.  Yimei 
Tempesta  dei  13-16  Aprile  1 
guita  da  una  relazione  de 
Mina-  Palumbo  sulla  pioggia  roi 
in  Castelbuono  il  14  Aprile  18 

Transactions,  Yol.  i.  1869-74,  wii 
ment. 

Besults  of  Meteorological  Obs( 
1872 
By  Bev.  B.  Main,  F.B.S., 
Observer, 

Bulletin  International. 

By  M.  U.  J.  Le  Yerrier,  Dir 

Bulletin  Mensuel,  June  to  Augui 
By  M.  Mari6  Davy,  Director 

Annuaire.  Tableaux  Met^rologi( 
feuilles  1-5. 

Annuaire.    Bulletins  des   Scien< 

feuilles  6- 18 ;  1873,  1-5. 
Bulletino  Meteorologico,  April  tc 

Studii  intomo  di  Diametri  Sola 
Paolo  Bosa,    D.C.D.G.,   Assisi 
Osservatorio  Pontificio  del  Co! 
•  mauo. 

By  Padre  A.  Secchi,  Directo: 
Meteorological   Ob8er\'ations,  Ju 
March. 
By  H.  C.  BuBsell,  F.B.A.S. 
mcnt  Observer, 
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"Toronto 

TJpsalai 


^aahiugton 


Education  Office 

Magnetic  Obserratoiy    •  • 


Observatoire  de  rUniver- 
Bit6 

E.  K.  Centralanstalt  fUr 
Meteorologie  nnd  Erd- 
magnetismos. 


t> 


f  f      •  •  • 


Oesteireichiscbe     Qesell- 

Bchaft  f iir  Meteorologie. 

Smithsonian  Institute  .• 


Joomal  of  Education,  June  to  August. 

By  Bey.  B.  Byerson,  D.D. 
Third  Beport  of  the  Meteorological  Office 
of  the  Dominion  of  Canada  for  the 
fiscal  year  ended  30th  June,  1873. 
By  G.  T.  Kingston,  M.A.,  Superin- 
tendent. 
Bulletin  M6t6orologique  Mensuel,  YoL  vi. 
Nos.  2-5. 
By  Q.  Svanberg,  Director. 
Beobachtungen,  June  and  July. 


Jahrbucher,  Bande  iv. — ^vi.  viii,     1867 — 
1869, 1871. 
By  Dr.  G.  Jelinek,  Director. 
Zeitschrift.   Band  viii.,  Nos.  11, 18.   Band 

ix.,  Nos.  13-18. 
Annual  Beport  of  the  Board  of  Begents, 
1872. 
By  Prof.  J.  Henry,  Secretary. 


Presented  by  Individaals. 


•  ••% Bemarks  on  the  Weather  of   August  at  Harbour  Grace, 

Newfoundland  (MS.). 

'Notes  on  the  Gale  of  September  7th  at  Harbour  Grace  (MS.). 

'•  Cruido    ;'•  •';  Cdsmos,  comunicazioni  sui  progressi  pid  recenti  e  notevoii 

I    della  geografia  e  delle  scienze  affini  di  Guido  Cora.    Vol. 

Oa»-*^  ii.,  Nos.  23. 

<-e^^    ▼.».„       ^  ^  ^  Meteorological  Observations  taken  at  Heaton  Chapel,  Man- 


Del 


,  John  • 
,  John 


If 


••••  ■•••• 


^^^■■Opj  W.  H.  •••••••••• 


If 


'^^^ins,  Dr.  S.  E.,  F.B  S. 
^^^^XHon,  Bev.  S.  J.,F.R.A.S. 


►^8,  Arthur 
Hi?«^,  Rev.  W.,  LL.D. 


lis,  Elias,  LLJ) 

^^^-mm,  C,  M.  A.,P.B.A.S. 
^^^^x.  S.  H.,  P.B.A  S.  .. 
^^^^^Dr.H 


^oU 


•» 


t> 


oy,  Capt.  E. 


•••••••• 


*ti 


^^^i»  J»f  M.U.    .•••••••  •• 


Chester,  for  the  week  ending  July  2nd. 
General  Meteorological  Begister  fov  the    year  1873,  St. 

John*s,  Newfoundland. 
Meteorological  Observations  at  St.  John's,  Newfoundland, 

June  to  August  (MS ). 
Abstract  of  Meteorological  Observations  made  at  Annanhill, 

Ellmamock,  Ayr,  during  the  year  1873. 
Results  of  Meteorological  Observations  made  at  Annanhill, 

for  the  months  January  to  July,  1874. 
Meteorological    Summary,  Cullodeu,    Inverness,   June  to 

August  (MS.). 

The  Telegraphic  Journal  and  Electrical  Review,  Nos  34-39. 
Meteorological  Observations  taken  at  Guernsey,  June  to 

August. 

Eclipses,  Past  and  Future ;  with  general  hints  for  ob- 
serving the  heavens.    By  the  Bev.  S.  J.  Johnson,  M.A., 

F.R.A.S. 
Besults  of  an  Examination  of  the  United  States  War  Maps 

for  1872  and  1873.    By  Elias  Loomis. 
On  a  Periodicity  of  Cyclones  and  Rainfall  in  connection 

with  the  Sun-spot  Periodicity.    By  Charles  Meldrum. 
The  Fenland  Meteorological  Circular  and  Weather  Beport, 

Nos.  6-8,  July  to  September. 
Luftens  Temperatur  i  og  udenfor  Christiania  samt  dens 

Forandring  med  Hojden  sanunesteds.    Af  H.  Mohn. 
Bidrag  til  Ost-Ishavets  Klimatologie  og  Meteorologie.    Af 

H.  Mohn. 
Praktisk  Veiledning  til  Benyttelsen  af  de  Meteorologiske 

Telegrammer.    Af  H.  Mohn. 
Meteorological  Observations  taken  at  Leh,  Ladak,  October 

1873  to  March  1874  (MS.). 
Annual  Beport  on  the  Sanitary  Condition  of  Llandudno  for 

the  year  1873. 
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Power,  Dr.  B.E 

Bawson,  Goyemor,  C.B.  . . 


t» 


tf 


Sergent,  Capt.  W. 


Silver,  S.  W 

Sylnons,  G.  J.    . . « 


II 


ti 


The  Editor, 


•  •       •  •  • 


Turtle,  Lancelot 

Von  Baumhaner,  E.  H.    . . 


^Vheeler,  Bey.  B.  F.,  MA. 


Meteorological  ObBervations  at  Dartmoor,  June  to  Angiiat 
(MS.). 

Beport  upon  the  Eainfall  of  Barbados,  and  upon  its  in- 
fluence on  the  Sugar  Crops,  1847-71,  with  two  supple- 
ments, 1873-4.    Bj  Governor  Bawson,  C.B. 

Bainfall  and  Meteorological  Observations  in  Barbados, 
March  1874. 

liap  of  the  Daily  Bainfall  of  the  Island  of  Barbados, 
March  1874. 

Log  Book  of  the  Steamship  *Bavenworth  Castle,'  on  a 
voyage  from  Liverpool  to  Boston,  Baltimore,  and  haok  to 
Liverpool  (MS.). 

The  Colonies,  Nos.  164-169. 

Symons^s  Monthly  Meteorological  Magazine,  July  to  Sep- 
tember. 

Gutch*8  (Quarterly  Journal  of  Meteorology  and  niysioal 
Science.  Published  under  the  immediate  sanction  and 
direction  of  the  Meteorological  Society  of  Great  Britain. 
Nos.  L-viii.,  January  1842  to  October  1848. 

Beport  on  the  Meteorology  of  London  and  its  relation  to 
ihe  Epidemic  of  Cholera.    By  James  Glaifdier,  F^S. 

Liberti  Fromondi  S.  Th.  L.  CoUegii  Faloonis  in  Academia 
Luvaniensi  *Philosophi8B  Professoris  Primarii.  Meteo- 
rologicorum.    Libri  sex. 

Besults  of  Meteorological  Observations  at  the  Observatory, 
Army  Medical  Department,  Aldershot  Camp,  during  the 
year  1872.    By  J.  Arnold,  A.H.O. 

Monthly  Statement  of  Bain  fallen  in  the  years  1870, 1871, 
and  1873,  at  the  Stations  on  the  Manchester,  Sheffield  and 
Lincolnshire  BaUway. 

M6t4orologie.  De  Tinfluenoe  de  la  Lune  surla  Temps. 
Bluette  dirige^contre  les  Almanaohs  proph^tiques.  Par 
un  Marin. 

Quarterly  Betum  of  Births,  Deaths  and  Mairiages  registcrad 
in  Scotland,  March  81st. 

Gardener's  Chronicle.    YoL  iL,  No.  82,  New  Series. 

Nature,  Nos.  244-256. 

The  Weather  at  Aghalee  during  the  months  June  to  August. 

Sur  un  M6t6orographe  Universel  destin6  aux  observatoires 
solitaires.    Par  £.  H.  Von  Baumhauer. 

Meteorological  Beports  of  the  Tyneside  Naturalists*  Field 
Club  for  the  years  1868,  1869, 1870  and  1872.  By  Bev. 
B.  F.  Wheeler,  M  JL 
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QUARTERLY  JOURNAL 


OF 


■tbe  meteorological  society. 


No.  18. 


Om  ths  Ahmrpdon  of  the  Sun*t  Heat-rays  hy  the  Vapour  of  the  Attmo- 
^^*>*^fv.    By  the  Rbv.  FfcNwicK  W.  Stow,  M.A.,  F.M.Sw 

[Beo6iv«d  May  20tii.    Bead  Jane  17tti,  1874.] 

^  ^^aminmg  the  results  of  five  years*  observations  of  Solar  Radiation,  takett 
**    "^^^en  di£ferent  stations  in  England  and  Ireland  from  1869  to  the  present 
I  found  decided  indications. of  the  connection  between  the  amount  of 
lion  and  the  absolute  amount  of  vapour  held  in  suspension  by  the  air  as 
*^^iioated  by  the  dry  and  wet  bulb  thermometers.     For  example,  it  appeared 
^^■^  "h   ^t  every  station  but  one  the  yearly  mazimtim  of  radiation  occurred  not 
^ane  or  July,  but  in  May,  and  generally,  a  high  vapour  tension  in  any 
accompanied  a  low  force  of  radiation,  and  mce  versa.     I  therefore  re* 
to  test  this  point  in  several  different  ways,  of  which  an  account  is  given 


paper% 

.  ^^^      —  ,^e  instrument  relied  on  for  observations  of  the  intensity  of  radiation  is 

*^ '^i.     commonly  known  as  the  ** blackened  bulb  in  vacuo"  consisting  of  a 

*itive  thermometer,  having  the  bulb  and  one  inch  of  the  stem  coated  with 

'^-black,  enclosed  in  a  glass  envelope  from  which  the  air  is  removed  by  an 

^  ^ump.     The  difference  between  the  indication  of  this  instrument,  freely 

K^^)86d  several  feet  above  the  ground,  and  that  of  an  ordinary  thermometer 

^^^•^ied  in  the  shade  of  a  double  louvre-board  scireen  at  the  same  height,  was 

^^^^-^d  by  careful  experiment  to  give  a  measure  of  radiation  which  was  com- 

^•^^^ble  within  6  per  cent,  with  that  given  by  ft  Herschel's  actinomieter.    (See 

*^Xiarterly  Journal  of. the  Meteorological  Society*  for  April,  1878.)    Obser- 

"^^Vons  thus  taken  may  therefore  be  assumed  to  be  fairly  accurate. 

In  order,  then,  to  test  the  connection  between  direct  Solar  Radiation  and 

Vftxe  vapour  present  in  the  atmosphere— a  connection  which  may  be  certainly 
KBW  SEBIBS. — ^VOL.  U.  * 
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assnmed  to  exist,  from  what  is  known  of  the  powers  of  aqaeoos  vapour  to 
absorb  heat-rays  from  other  sources  than  the  son — three  different  modes  of 
investigation  have  been  tried. 

(1)  Selecting  the  ten  days  in  each  month  on  which  Solar  Radiation  was 
most  powerful,  it  is  found  that  the  elastic  force  of  aqueous  vapour,  as  ealen- 
lated  from  observations  of  the  dry-and  wet-bulb  hygrometer  taken  at  9  ft.m.9 
is  less  on  these  days  than  the  average  tension  at  that  hour  for  the  whole 
month.  This  was  the  case  at  all  the  three  stations  selected  for  the  investi- 
gation,  viz.  Strathfield  Turgiss  in  Hampshire,  Harpenden  in  Hertfordshire, 
and  Hawsker,  near  Whitby,  Yorkshire.  The  figures  will  be  seen  in  Tables  I. 
n.  and  m.  There  are  some  exceptions,  however.  In  the  case  of  8  months 
out  of  25  at  Hawsker,  and  18  out  of  67  at  Strathfield  Turgiss,  the  tension  of 
vapour  for  the  whole  month  fell  slightly  below  that  on  the  10  selected  days* 
At  Harpenden,  during  the  year  1872,  there  were  no  exceptions;  the  whole 
number  of  exceptions  being  16  out  of  94.  This  is  easily  accounted  for  when 
it  is  remembered  that  it  is  not  uncommon  for  the  majority  of  sunny  days 
in  a  month  to  be  also  warm  with  considerable  vapour  tension,  and  there  are 
not  always  many  more  than  10  fine  days  in  a  month.  But  on  an  average  the 
vapour  tension  on  the  days  of  most  radiation  was  *014  inch  at  Strathfield 
Turgiss,  '016  inch  at  Hawsker,  and  '028  inch  at  Harpenden,  lower  than  the 
average  for  the  whole  month.  And  in  winter,  when  the  absorption  of  the 
solar  nqrs  is  greatest,  there  was  no  exception  at  two  of  the  stations  and  only 
one  al  Hawsker. 

But  it  may  be  objected  that  the  indications  of  hygrometers  within  a  few 
feet  of  the  ground  do  not  tell  us  with  certainty  the  conditions  which  prevail 
above,  and  unfortunately,  no  observatory,  public  or  private,  has  yet  been  estab- 
lished in  this  country  at  any  considerable  height  above  sea-level. 

(2)  But  it  is  an  accepted  belief,  that  whatever  may  be  the  indications  of 
hygrometers  near  the  surface  <lMhe  ground,  a  north  wind  contains  very  mnoh 
less  vapour  than  a  southerly  one.  Accordingly  we  take  the  direction  of  the 
wind  on  each  of  the  10  days  of  greatest  radiation  in  each  month,  and  work 
out  the  relative  proportions  of  N,  E,  S,  or  W  winds.  The  figures  thus  ob- 
tained are  multiplied  by  three,  to  compare  them  with  similar  figures  for  the 
whole  month,  such  as  are  found  in  the  Registrar  General*s  Quarterly  Reports* 
The  result  is  that  N  or  NW  is  the  wind  most  favourable  to  powerful  Solar 
Radiation  at  all  three  stations,  which  is  shown  by  its  greater  prevalenee  on 
the  selected  days  than  on  all  the  days  of  each  month.  It  is  a  little  remark- 
able, however,  that  at  Hawsker,  where  N  and  NE  winds  blow  from  the  open 
sea,  and  therefore  contain  much  moisture,  N  was  a  neutral  wind  as  respects 
Solar  Radiation,  and  NE  generally  rather  unfayourable  to  it,  whereas  the  NW 
wind,  which  is  usually  dry  and  cold,  was  particularly  favourable.  At  Strathfield 
Turgiss,  however,  N  with  but  little  W  in  it  was  the  most  favourable  to  Radiation 
upon  the  whole,  and  during  the  spring  months  NE  hmtik  decided  advantage* 
At  Harpenden  in  1872,  NW  was  the  wind  of  maximum  radiation  throngh- 
out,  although  the  first  half  of  that  year  was  an  exception  to  the  general  role 
at  Strathfield  Turgiss.     The  vane  at  Harpenden  was  not  well  placed  to  show 


STOW OH  THI  ABBOBFTIOK  OF  THI  SUN  S  HEAT-B4TS. 

TABLE  I. 
Tetnpentara,  Vaponi  Teniion,  and  Wind  tt  Btnthfleld  Torgiss. 


Hmlh. 

gB.m.    Whob  Month. 

9  >.m.  on  10  dars  of  groateit  Badiatlon. 

1 

a-" 

k 
1^ 

Direction  of  Wind. 

BeUtive  propor- 

Uonof 

iJi 

Dixpotion  ol  Wind 
Kelstive  propor- 
tion ol 

N. 

E. 

s. 

W. 

E-> 

S 

N. 

E. 

S. 

W. 

I 

1' 

«J    

£^;;;; 

''"T.mber  .... 
^«embm   .... 

^:? 

497 
427 

37-0 

Is 

•4S« 

■J.6 

1 

i 

7 

3 
6 

7 

6 

s 

'3 

'7 

18 
8 

65  3 
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4^'4 
3S' 

In. 

■445 
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6 
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>4 
9 
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3 

5 
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9 

5 
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i 
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40 
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33 
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28 

69 
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■376 

5 

7 

'3 

i 

8 

1 

S 
8 

6 

7 
7 

353 
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8 

J7 
3 
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9 

M 
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3 
I 

3 
* 

6 
6 
3 

'4 

^Uxni  or  Means 

47*6 
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46 

39 

30 

66 
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■24a 

57 

4* 

16 

70 

N. 
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640 
657 

580  f 
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311 

■397 
■369 

■386' 
■320 
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■"57 

7 

3 
5 
6 

6 

1 

6 

", 

'3 
'5 

5 

6^5 

50'4 
39'5 

■418 

■387 
■328 
■317 
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1 

8 

5 

'i 

5 

J 

3 

'4 

5 

9 
3 

^xjnt  01  Meant 

SI'S' 

■3=8  f 

4< 

49 

33 

64 

S«r7 

■309 

58 

43 

18 

63 

N. 
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44'6 
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■'74 

■i 

•283 

■356 

7 
0 

9 

5 
8 
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'3 

16 

7 

31-3 
+'■' 

+4'S 
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53-6 
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■266 

■=63 
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6 

6 
5 
t 

8 

6 
6 
5 
'4 
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3 

i 
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'5 

9 

5 
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46-0 

■162 

41 

44 

37 
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46 

51 
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61 
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1! 
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37*5 
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■203 

3 
3 

i 

"4 

7 

5 
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t 

'9 

7 

5 

637 
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33'8 

i 

■174 
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3 

i 

9 

s 

'4 

5 
6 

1 

6 

3 

i 

'7 
9 

'i 
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52'8 

■336 

ag 

5" 

4" 

65 

S3'D 

■322 

38 

34 

'7 

73 
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> 

J 

«?H»i7 

to'..:::: 

c 
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44'4 
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so-e 

54' 1 
62-g 

•2*7 

■263 
■194 
■399 

4 
3 
5 
9 
8 

6 
6 

i 

3 

7 
S 

7 
9 

38^9 
43-7 
45-6 
5''5 
55'5 
60S 

■260 
•239 
■270 
■157 
■36a 

3 

8 
1 

3 
9 
6 
3 

6 

8 
9 
6 

18 

8 
"4 
"5 

TO*     
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■J79      33 

30  1  SO 

» 

49'3 

■168 

30 

34 

4* 

77 

W. 
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TABLE   I.—Omlinued. 
Temperatiue,  Taponr  Tensioii,  and  Wind  kt  BtrftthfleM  fhngiu. 


8 

9 

a.m.    Whole  Month. 

9tt.m, 

on  10  days  of  greatest  fi«diatj 

3 

^■1 

9iS 

Direction  of  Wind. 

h 

Direction  of  Wind 

■s- 

l: 

Relative  propor- 
tion of 

1  . 

Belative  propor- 
tion ol 

!   ^ 

N.  |E. 

S. 

W. 

H 

S 

a. 

*• 

S. 

w. 

1                               1       ° 

In. 

f 

In 

igyiJnly     1  681 

H 

II 

9 

bvi 

6 

t 

■s 

7 

R 

■39* 

H 

6o'i 

■1 

8 

53-9 

11 

Dotober     

S 

47  3 

^ 

H 

* 

4 

.J48 

9 

:S71 

42-0 

■243 

4 

" 

42-3 

■340 

0 

■♦ 

'5 

Snms  or  Mobub 

54  7 

•364 

^9|37 

SS 

63 

53' I 

■320 

40 

*' 

46 

75 

NN 

Jannary  

I       * 

11 

11 

18'6 

1 

I, 

Febniary     .... 

■2.6 

7 

April    

493 

■242 

11     -s 

H 

■119 

1 

Snmi  or  Mmiib 
July  

66-9 

•390 

s|   ? 

5 

'3 

■J95 

s 

6 

47'* 

■259 

47|45 

34 

55 

47-2 

-24! 

53 

f» 

3' 

50 

Nl 

10 

6V2 

It 

M 

InguBt    

64-1 

JeptewbcpT  .... 

S6-i 

■347 

7       < 

S 

57*3 

■,b, 

1 

"7 

K 

■241 

44H 

Jl 

'874 

DftoembeT   ... 
Siuna  or  Meana 
January    .... 

404 

■225 

5  1    5 

5 

37*7 

■103 

3 

* 

'7 

53-2 

•331 

>9     35 

38 

82 

5Jt> 

■323 

i6 

26 

4» 

91 

WS 

41-4 

■231 

.1  . 

9 

16 

J9*9 

■tio 

6 

,4 

Febrnnry     .... 

39-0 

■J13 

7        7 

7 

37-4 

■170 

<) 

6 

SiUQB  or  Meana 

44"^ 

■i40 

7 

4 

" 

'4 

44  + 

■149 

i 

5 

'5 

4.i 

■218 

:S 

•3 

37 

406 

■210 

iS 

— 

— 

33 

_J 

Soma  or  Means 

49-84 

■2954 

353 

"^ 

380 

Tie 

48-96 

■281 1 

410 

3i3 

T^ 

ST 

si 

E  and  SE  winda  correctly,  bat  ite  expoanre  vaa  not  at  all  bad  from  SW  to  NE. 
On  the  whole,  taking  all  three  statdoas  together,  the  wind  of  muTitniiTn  Solar 
Badiation  is  sbont  NNW.  This,  I  believe,  Ib  a  tme  polu  wind  from  the 
Arctic  Oc«aiu  The  old  belief  that  the  NE  wind  started  from  the  pole  as  a 
N  wind,  bnt  was  deflected  hy  the  earth's  rotation,  ia  rather  the  expressioD  of 
an  ondoubted  tendency  than  of  a  fact.  I  mean  to  say  that,  while  I  «ntw- 
tain  no  doabt  that  the  inflaence  of  the  earth's  rotation  on  a  body  moving  in 
a  northerly  or  southerly  direction  is  the  came  of  the  wind't  rotating  To%md  a 
region  of  hie  preuurt  in  the  direct  n  opposite  to  that  of  tA«  handi  of  a 
traU/i, — the  explanation,  in  fact,  of  Bnya  Ballot's  generalization : — tha  oppo- 
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TABLE  II. 
Tempentore,  Vapour  Teiuioti  and  Wind  at  Hawtkei:, 


9  ajn.    Whole  Mouth. 

J         Uonib. 

s  1 

£0 

S 

Direction  of  Wind. 

itelative  propor' 

tionot 

a^ 

Oirection  of  Wind. 
Relative  propor- 

Wind  of 

/d"r'' 

1 

-i-i- 

6983 

9  4:  0,  0 

li'il 

6   o[o,i 

r 

^'1 

H 

r 

"^•'S 

-i- 
i\ 

3  0 

^9^7.. 

468 
51*8 

■IS9 

»'  5 

31 

9    5 

164 

!;■; 

57-a 
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39-3 
33'9 

In. 

ii'i': 

1 

10^  :::::: 

October   

Deeembei   ... 

auu  or  HeA&» 

Jannary 

Febmary     .... 

ill 

6  9 

943 

3 
9 
'5 
3 

'5 

3«-«/3»^ 

018 

3  2 

■so'jeg 

573 

■328 

j2.    9 

■~|- 

9  0 

*  : 

4II 

58 

SW  by  W. 

»3C 

•1st 

4  e 
3  0 

in 

I 

33-9 
47-5 

■.56 

■149 

■'57 
■^49 

14'  6 
°    3 

3  : 

0  9 
0  9 

\ 

3 

i 

9 

( 

9 

45 

ju/e  :::::;:: 

++■'1  -^37 

j.|. 

1 

'9 

4 

3 

4 

57-6  -jsa  ];  0 

'anma  or  Meana 

8ti 

'S 

347 
4'* 

v\ 

311 

'9 

' 

3 

7 

; 

26 

+  .■8 

■-t«|" 

3 

■ 

6 

3 

3 
3 

3 

.736 

3S 

WNW. 

58-3-3911 

55-4  -363 
48-3  -176 
39-1  -1^7 
34-4  -'T 

i    1 

3    2 
»   4 

7 

4 

6 
6 

633 

31 

382 
37-7 

■p,    J  0 

3! '5 

31  6 

■5,3' 

A4.Vt":::::- 

Seplember  ... 

iotober   

November   .... 
December   .... 

384 
3S8 
276 

2Q3 

.81  3 

P 

0   9 
3    3 
3    6 

9    6 
6    3 

Sams  or  items 
Janmry  

Sum«  or  Heani 

49-61  -307  3 

14.15 

17, 

.« 

J. 

27 

3 

2 

48-5  -289 

36,  9 

IS 

KWbyN 

'<;. 

ji-o|-i45 
35-9, -216 
439  -"3 
44-'r235 
49  5  -277  ' 
5'-7  "Jiy 

,    3    6 

Vi' 

4  5  '° 

5  i  5 

3 

23-g|-i50 
42-7'  -229 
4i'8  -223 
45-1  -235 
47'9r»59 
50-0  -282 

06 

3io 
6   6 
5    6 
9    9 

=|6 

W 

0, 0 

'"'1 

=35  3 

I" 

- 

»7 

?' 

7 

428   '227 

,., 

8 

i36.a'3<=i      NW.      1 

^to  direetion  for  ibe  Bomo  reason  obtaining  ia  the  sonthoni  hemispberfl,  aB  in 
tbe  ease  of  the  trado  winda,  which  are  only  an  iiiDtauce  of  the  same  tendenc}' 
on  a  Teiy  huge  scale : — the  Daily  Weather  Cliarta  seem  to  me  to  indicate  that 
the  wind  which  reaches  oh  from  the  N,  NNW,  or  NW,  comes  as  a  rale  from 
the  Arctic  Ocean,  whereas  the  NK  wind  comes  from  Sweden  and  Raasia,  and 
is,  in  c<»iBeqnetice,  bitterly  cold  in  February  and  March,  but  freqnontly  hot  in 
Angost.  In  the  spring  months,  accordingly,  we  find  (Table  I.)  that  tbn  dry 
BulJ  of  a  NE  wind  is  highly  favonrable  to  radiation ;  but  during  the  rest  of 
the  year  tha  c«nBtant  coolness  and  purity  of  the  N  and  NW  winds  are  accom- 
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TABLE  m. 
Tempeiatnre,  Vapour  Tension  And  Wind  at  Hupenden. 
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■367 

I 

3'  0 
3    J 
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3 

: 

■: 
4 

3 
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•5 

6 

i 
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4 
9 
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b 

57 

b 

' 

39 

4 

^ 

47-1 

■376 

e 

: 

5 

■3 

J6 

1' 
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*5'4 

■149 

9 

3 
3 

6 

14'  6 

4« 

■43 

9 
9 
6 

«Wb,Wf 

65'a 
6ri 

480 
45  ■! 
4D"3 

. 

3 

in 

6 

5 
3 

6j-8 
598 
569 
464 
-13'3 
580 

■400 
■400 

-274 
■250 

■■3 

[ 

Ootobor   

November  ... 
DiioomboT   . . . 

Sums  OT  MeaBE 

■26!    1 

■JOO.    2 
•150;     I 
■2181    I 

' 

S   0 

3   " 

\ 

5i'5J-«o'  9 

..;.. 

36'33 

1 

3. '2 

■3..J.5 

9    3 

";" 

5« 

NW  l,  ». 

panied  by  the  most  powerful  Bnnahine.  This  certainlj  appears  to  sbow  the 
nature  of  the  connection  between  solar  radiation  and  the  absolute  amount  of 
vaponr  contained  in  the  air. 

(8)  But,  fiirther,  if  thia  connection  holds  good,  we  necessarily  eqteet  to  find 
the  amount  of  solar  radiation  changing  with  the  season,  independently  of  the 
alteration  of  the  snn'a  altitude.  If  we  could  oiUier  correct  the  figures  for 
each  month  for  the  varying  elevation  of  the  sun  above  the  horizon,  or  obtain 
a  set  of  figores  representing  the  change  in  radiation  dae  to  this  caose  alone, 
we  shoald  by  a  comparison  of  the  two  sets  of  figures  obtain  an  insight  into 
the  seasonal  change  alone.  Unfortnnately,  in  the  heat  reflected  from  clonds 
we  have  a  distnrbing  element  whicli  renders  the  observations  of  solar  radia- 
tion in  ordinaiy  weather  less  suitable  for  this  purpose,  because  cumuli  do 
not  occur  in  winter,  and  all  modifications  of  cloud  are  less  frequently  present 
in  fine  weather  at  that  season  than  in  summer.  It  seemed  best,  therefore,  to 
endeavour  to  find  the  radiation  corresponding  to  different  altitudes  of  the 
sun  on  a  cloudless  day  on  which  the  vapour  tension  was  nearly  constant,  sud 
to  compare  the  figures  thus  obtained  with  those  obt^ned  in  clondlees  weatha 
at  all  times  of  the  year  and  with  various  amountB  of  vapour  tension. 

April  19, 1878,  was  a  suitable  day  for  the  purpose.  It  was  cloudlen  vai 
clear,  with  a  bitter  K  wind  and  a  vapour  tension  of  only  0*2  inch.  A  1111m- 
ber  of  observations  were  therefore  taken  of  the  force  of  solar  radiation, 
simultaneously  with  those  of  the  dry  and  wet  bulb  hygrometer,  the  Ban's 


■row — OH  TBI  ABSORTTIOM  Of  IBX  BUtl'a  HZAT-BATB. 


T«. 

IfOBth. 
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DepMtnre  of      I 

obBured. 

11 

TensioD 
at  9  »-n>- 
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r, 
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57-3 
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5^ 
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jn 
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5  JO 
49-8 
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5J-4 
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SI 
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47'5 

10 
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£8 
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IK 
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£| 
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0-340 

:S 
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<'"3S4 
0-45S 
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0-I97 
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TABLE  T.— ATSuaca. 


Hawsker 

May  1869 
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S^t. 

4'Jli 
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53-3 
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47'9 
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3''9 
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•  Benilt  partly  iflortad  hf  radectign  from  n 
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altitude  being  roughly  taken  with  a  sertant.  A  few  more  obserraiioiiB 
were  taken  on  the  2lBt  in  similar  weather.  After  waiting  nearly  three 
months,  another  opportanity  {Hresented  itself  on  the  7th  and  8th  of  Julj.  The 
weather  was  then  cloudless  and  hot,  with  a  soatherly  breeze,  and  the  iensioB 
of  vapour  was  about  double  that  on  the  previous  occasion.  A  large  number 
of  observations  were  made  on  the  afternoon  of  the  7th  and  the  forenocm  of 
the  8th,  on  the  same  plan  as  before.  The  figures  thus  obtained  (See  Table 
TI.)  were  examined,  in  order  to  discover,  if  possible,  some  law  aoc<Nrdiiig  to 
which  the  increase  or  decrease  of  radiation  took  place.  A  Pouillet's 
pyrheliometer  was  also  worked  with  much  care  and  trouble,  but  with  only 
moderate  success,  two  successive  observations  often  giving  discordant  results. 
(Table  YII.)  It  is  impossible  to  work  the  beautiful  little  instruments  made 
by  Mr.  Casella,  without  removing  them  into  the  shade  after  each  observatioa» 
because  if  they  are  n^erely  turned  away  from  the  sun  according  to  the  in* 
structions  which  are  found  in  Professor  Tyndall's  work,  '  Heat  as  a  Mode  of 
Motion,*  they  take  in  heat  nearly  as  fast  from  the  side  as  they  had  done  from 
the  end  which  was  directed  to  the  sun.  Probably  the  original  water  in- 
strument of  M.  Pouillet  was,  for  reasons  which  need  not  here  be  gone  into, 
a  much  more  serviceable  acUnometer.  An  improved  instrument  of  this 
kind  is  in  process  of  manufacture.* 

^lj^^g>  then,  only  on  the  results  obtained  from  the  soli^:  thermometer, 
it  remains  to  give  theoretical  expression,  if  possible,  to  the  figures  actoallj 
obtained — to  find,  in  fact,  a  theoretical  curve  of  radiation  which  shall  coincide 
at  least  approximately  with  the  curve  obtained  by  experiment. 

It  may  be  assumed  that  the  proportion  of  radiation  absorbed  by  the 
atmosphere  varies  according  to  the  length  of  the  path  which  the  beams  have 
to  traverse  after  first  entering  the  earth's  atmosphere.  If  the  sur&ce  of  the 
earth  were  flat  and  the  air  spread  out  in  a  level  layer  upon  it,  the  length  oi 
this  path,  assuming  it  to  be  a  straight  line  and  neglecting  refraction,  would 
vary  ^s  the  cosecant  of  the  angle  of  the  Sun's  elevation  above  the  horizon. 
And  we  piay  expect  to  find  this  approximately  true  when  the  altitude  of  the 
sun  is  considerable. 

If  then  V  be  this  length  of  path,  h  the  height  of  the  atmosphere,  and  6  the 
lingle  of  the  sup*s  altitude,  we  have  l'=h  cosec  6  (1). 

Proceeding  tentatively,  we  find  that  if  69°  be  assumed  as  the  absolute 
maximum  of  radiation,  and  10^  the  amount  intercepted  by  the  atmosphere  if 
the  sun  were  vertical,  the  values  calculated  agree  closely  with  those  observed 
on  the  19th  April  for  angles  of  25°  and  upwards  :  and  similarly,  assunuj[ig  of 
course  the  same  possible  maximum,  but  taking  the  amount  intercepted  if  the 
sun  were  vertical  at  18°,  we  have  an  agreement  ^between  the  calculated 
values  and  the  July  observations  down  to  an  angle  of  80°. 

In  order  to  complete  the  calculation,  it  is  necessary  to  find  some  means  of 
0orreoting  the  formula  for  the  shortening  of  the  path  of  the  rays  through  the 

*  It  is  now  complete^,  and  so  far  as  it  has  been  yet  tried,  seems  likely  to  aot  well. — 

January  1875. 
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TABLE  Vn. 
Ponillet'a  I^heliometer,  ftc,  J11I7  7th  ukI  ttb,  187]. 
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94 
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atmoBphera  whicb  rasnlts  from  the  convexity  of  the  earth.  In  order  to  do 
this  accoratelj  the  effect  of  refraction  mnst  be  taken  into  acooont,  and  the 
mveetigation  would  involve  a  knowlodga  of  the  exact  height  of  the  atmo- 
sphere, and  of  its  conslitntion  in  respect  of  moistnre  at  variooa  heights,  which 
we  do  not  poBsese.  £xact  accuracy  being  therefore  nnattainable,  the  rough 
method  here  given  may  enffice  praclJcally  for  angles  not  lees  than  10°. 

Let  A  be  the  place  of  obserra- 

A  B  the  hei^t  of  the  atmo- 
ephere  =  h 

A  R'  "  I'  —  nncorreeted  length 
of  path 

A  R  =^  { ^  the  tme  length  of 
path  of  the   beams  throngh  the 
atmosphere 
i  RAT  =  d 

C  R  =  d  =  dip  resnlting  from 
earvatare  of  earth's  sorface. 
Then  V—l  =  R R'  =  rf  wraec  fl 
bnt  I'  ^=  h  cosec  0 
_■.  I  =  (A_d)  coaec  B 
hot  d,  the  dip,  is  the  square  of  the  horizontal  distance  B  C  mattiplied  hj 
g— .  mUe  approximately,  and  BC  -=1  cos  9,  ;.  tt  =    — —  C  coa'  fl. 
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Substituting  this  value  for  rf,  we  get  the  quadratic  equation 

P  COS*  6  +  8000  IsiaO  =  8000  h. 
Putting  then  the  value  of  h  at  the  commonly  received  amount,  viz.  100 
miles,  we  can  work  out  results  for  various  angles. 
Thus:if6=86°62',sin6  =  i,&«  =  163,rbeing=  167,  &  .'.  -, 


e  =  80°    0',  sin  6  =  J,  &  i  ==  198,  V  being  =  200, 

e  =  19°  28',  sin  6  =  J,  &  i  .=  275,  /'  being  =  800, 

e  =  14°  29',  sin  6  =  1,  &  /  =  844,  r  being  =  400, 

0  =  11°  82',  sin  6  =  i,  &  i  =  408,  V  being  =  500, 

e  =  90  86',  sin  6 '=  J,  &  i  =  451,  V  being  =  600, 

6  ==  7°  ll',sin  6  =  i,  &  i  =  527,  V  being  =  8OO; 


=  •98 
=  -96 
=  •92 
=  •86 
,  =  •81 
,  =  •76 
'  =  -66 


According  to  this  the  amount  of  radiation  really  absorbed  should  be  from 
^6  per  cent,  for  an  angle  of  87°  to  66  per  cent,  for  an  angle  of  7°,  of  the  amount 
<2^culated  from  the  first  formula. 

Compare  the  values  thus  calculated  with  those  observed,  and  we  find  what 
xxiust  be  considered  a  pretty  close  agreement  down  to  an  angle  of  about  10°. 
^he  height  of  the  atmosphere  may  be  vastly  greater  than  100  miles,  but  it 
s^;ppears  to  affect  radiation  as  if  it  were  about  that  height. 

Thus  it  is  possible  to  construct  from  theory  an  approximate  curve  of 
^'odiation  for  either  of  the  above-mentioned  days  on  the  basis  of  the  observed 
Amounts.     Such  curves  are  shown  in  Fig.  2. 

We  can  also  construct  a  curve  of  diurnal  radiation  showing  the  amount  of 

%'mdiaiion  which  might  be  expected  to  be  observed  in  the  middle  of  each 

^iiionth,  if  the  atmospheric  conditions  were  those  of  either  of  these  days,  and 

^olar  radiation  were  affected  only  by  the  alteration  in  the  sun*s  altitude.   For 

'^liis  purpose  the  observations  on  April  19th  were  selected,  and  the  amount  of 

^iolar  radiation  on  cloudless  days  calculated  on  their  basis,  that  is,  on  the 

Supposition  of  10°  out  of  a  possible  maximum  of  69°  being  absorbed  if  the 

^ftun  were  vertical.     On  comparing  these  figures  with  the  radiation  actually 

^^bserved  on  cloudless  days  at  Hawsker,  we  find  that  in  January  and  Decem- 

the  radiation  exceeded  the  calculated  amount  in  both  the  years  of 

ibservation.     Cloudless  days  occurred  in  only  one  February,^  and  then  the 

^Calculation  was  exceeded.     In  March,  the  amount  observed  once  equalled 

^^nd  once  exceeded  the  calculation.     In  the  warmer  of  two  Novembers,  the 

^^r^idiation  fell  below,  but  in  the  colder  it  exceeded  the  calculated  amount.    In 

CDctober  it  just  equalled  it,  but  in  all  the  other  months  it  fell  below  it,  through- 

^^ut  the  three  summers,  showing  that  in  summer  a  larger  percentage   of 

Eradiation  is  intercepted  than  in  winter,  when  the  difference  in   the  sun's 

^titude  is  allowed  for.     At  Strathfield  Turgiss,  the  calculated  amount  is  on 


December  and  Jaauaxj,  and  thftt 
July  and  September,  i 


■an 

Fiu.  2. 
an  average  of  five  years  exceeded  only  ii 
very  elightly,  the  greatest  defect  being  5°  i 
Hawslior  it  is  nearly  6°  in  August. 

But  when  tlio  readings  of  the  dry  and  wet  bulb  thermometers  at  9  a.m.  on 
each  of  these  cloudless  days  are  taken,  and  the  vapour  tension  vorked  oat, 
BB  has  been  done  in  the  case  of  the  Hairsker  observations,  we  can  apply  the 
following  cmcial  test.  Since  the  vaponr  tension  on  the  I9th  April,  1878,  at 
Harpendon  was  0*2  inch,  all  months  in  which  the  vapour  tension  on  dond- 
less  days  exceeded  that  amount  at  Hawsker  ought  to  show  leti  than  the 
calculated  radiation,  and  those  on  which  the  vapour  tension  fell  short  of  Oi 
inch  ought  alone  to  show  an  excess  of  colar  radiation  above  the  calculated, 
quantity.     To  my  great  sarprise,  on  working  out  the  figures,  I  found  this  to  be 
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enctlf  trne.  lu  the  case  of  some  months  it  is  no  donbt  somewhat  fortnitons, 
and,  as  might  be  expected,  conBiderable  irregnlaritieB  occur  in  the  extent  of 
excess  or  defect  in  these  two  elements ;  but  it  will  be  seen  in  Tables  HI.  &  IV. 
that,  with  the  exception  of  Kay,  1869,  when  both  radiation  and  vapotiT 
tension  were  very  near  the  calculated  amoant,  +  in  tho  radiation  always 
answers  to  —  in  the  raponr  tension,  and  vice  rtnd.  The  excess  of  radiation 
shown  in  the  winter  is  coneiderablj  enhanced  by  the  snow  which  lay  on  the 
gronnd  in  December  and  January  1870-71 ;  bnt  even  if  10°  is  taken  off  for 
that,  there  still  is  an  excess  of  radiation. 
If  the  conditions  prevalent  on  Jul;  7th  and  8th,  1878,  at  Harpenden,  be 
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taken  instead  of  those  of  April  19th,  and  calculation  made  on  the  supposition 
of  18^  instead  of  10°  being  absorbed  when  the  snn  is  vertical,  we  have  a 
different  result,  nearly  every  month  showing  an  excess  above  the  calculated 
amount.  August  is  the  sole  exception,  and  August  is  the  only  month  in 
which  the  vapour  tension  at  Hawsker  exceeded  the  highest  tension  on  July 
7th  and  8th  at  Harpenden. 

It  appears,  then,  that  in  our  climate,  according  to  the  indications  of  the  solar 
thermometer  in  clear  and  cloudless  weather,  the  amount  of  aolax  radiation 
which  would  be  intercepted  by  the  atmosphere  if  the  sun  were  vertical,  rarely 
exceeds  18°  out  of  a  possible  maximum  of  69°,  or  about  19  p^  cent.  M. 
Pouillet,  by  a  somewhat  similar  process,  I  suppose,  determined  it  by  means 
of  his  pyrheliometer  to  be  25  per  cent.  This  result  he  seems  to  have 
regarded  as  final  and  absolute,  and  not  to  have  inquired  whether  it  was  sub- 
ject to  fluctuations.  Supposing  that  he  made  his  observations  on  a  very  hot 
day  with  high  vapour  tension,  it  is  likely  enough  that  the  amount  intercepted 
woidd  be  25  per  cent.  Observations  on  a  tropical  island  would  very  possibly 
show  80  or  40  per  cent.  But  in  this  country  10  or  12  per  cent,  appears  to 
be  approximately  the  winter  minimum,  and  20  per  cent,  the  summer 
maximum  of  absorption,  for  a  vertical  sun,  when  the  sky  is  free  from  cloud 
and  mist,  or  thick  haze.  It  may  be  observed,  that  both  the  absorption  of 
radiation  and  the  tension  of  vapour  in  summer  are  about  double  those  in 
winter. 

What  is  haze  ?  It  can  hardly  be  suspended  particles  of  water,  because  it  oc- 
curs usually  in  hot  and  dry  weather,  although  its  occurrence  when  rain  is  coming 
on  with  a  southerly  wind,  would  seem  to  favour  this  notion.  Is  it  particles 
of  dust  mechanically  suspended  ?  fever  germs  or  cholera  seeds  ?  or  is  it  only 
a  non-transparent  state  of  the  air  consequent  on  its  being  unequally  heated, 
and  on  a  constant  mixture  going  on  of  air  of  different  temperatures  ?  At  all 
events,  there  is  no  doubt  of  its  effect  upon  solar  radiation,  though  the  difficulty 
of  meapuring  its  amount  prevents  us  from  tracing  the  exact  extent  of  its 
influence. 

I  must  notice  briefly  one  other  subject  of  investigation.  What  increase  of 
radiation  is  there  as  we  ascend  a  mountain  7  That  there  is  an  increase  is 
patent  to  the  senses  in  the  case  of  high  mountains.  Some  determinations  of 
the  amount  of  this  increase  by  means  of  actinometers  have  been  made  by  the 
late  Professor  Forbes  and  others  on  Mont  Blanc  and  other  Alpine  summits. 
Extraordinary  temperatures  have  been  marked  by  solar  thermometers  at  a 
great  height ;  but  the  mode  of  exposure  was  probably  not  such  as  to  yield 
comparable  results,  and  care  may  not  always  have  been  taken  to  shield  the 
instruments  from  the  reflected  rays  from  snow,  which  would  very  greatly 
increase  the  temperature  indicated.  But  with  proper  precautions,  a  solar 
thermometer  may  be  made  to  do  good  service.  It  can  be  made  quite  small,  so 
as  to  go  into  the  pocket,  without  giving  readings  very  different  from  those  of 
one  of  the  ordinary  size.  It  must,  however,  be  carefuUy  compared  with  the 
instrument  used  at  the  lower  station.  The  chief  difficulty  is  to  obtain  accurate 
shade  temperature  on  the  top  of  a  hill.      An  attempt  to  substitute  for  it 
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the  roadinga  of  thermometers  with  silvered  bulbs  in  glass  jackets,  failed  from 
tho  dilGoalty  of  getting  them  equally  well  burnished  so  as  to  read  alike.  In 
tiie  few  obserrations  which  I  have  myself  been  able  to  make,  the  pocket  solar 
thermometer,  which  was  made  bj  Mr.  Pastorelli,  was  exposed  similarly  to  the 
inatnunent  tA  the  lower  station,  the  shade  temperatnre  being  obtained  by 
fixing  a  small  lonvre-board  screen  to  a  loose  atone  wall  on  the  top  of  the  hill. 
Where  it  is  not  possible  to  do  this,  a  doable  shield  of  metal,  bright  without, 
hot  dull  within,  nurronnding  the  bulb  of  the  thermometer,  but  admitting  of  a 
free  ennent  of  air,  will  be  found  naefdl.  The  observations  in  Table  Yin. 
were  taken  with  the  pocket  solar  and  small  screen.     It  was  found  that  the 

TABLE  Vin. 
Tneiease  of  Badiation  with  hei{^t. 
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nuoQ  difference  in  solar  radiation  corresponding  to  a  difference  of  height  of 
1880  feet  was  2°-6  on  the  6th  February,  1674,  when  the  sun's  altitude  was 
20°  at  noon,  and  I°-6  on  the  2Srd  February,  when  the  altitude  was  26°. 
Both  days  were  cloudless,  clear,  and  calm.  The  amount  of  solar  radiation 
at  the  lower  station  was  1°'6  on  both  days  in  excess  of  that  calculated  for 
those  altitudes  of  the  sun  on  the  basis  of  the  observations  in  April,  1873,  at 
Harpenden,  and  the  tension  of  vapour  was  somewhat  less  than  on  that 
occasion.  If  the  increase  with  elevation  wont  on  above  at  the  same  rates  as 
those  determined,  the  maTimnm  possible  radiation  wonld  have  been  reached 
at  18,000  feet  in  the  first  case,  and  at  about  20,000  feet  in  the  other.  But 
this  is  of  course  not  a  probable  assDmption,  as  no  donbt  the  rate  of  absorp- 
tion is  most  rapid  in  the  lowest  regions  of  the  atmosphere.  It  will  be 
obeerved,  that  while  on  one  occasion  the  temperature  of  the  air  was  several 
degrees  higher  at  the  top  of  the  bill  than  below,  on  the  other  it  was  about 


256  QUARTERLY  JOURNAL  OF  THE  METEOROLOGICAL  SOCIETY. 

10^  lower.    Nevertheless,  solar  radiation  was  a  little  greater  on  both  occasions 
at  the.  higher  station,  and  the  tension  of  vapour  was  less. 

Bat  the  results  of  this  last  investigation  must  be  considered  tentative,  and 
liable,  in  spite  of  all  possible  care,  to  an  error  of  some  0^*5 ;  but  they  are 
interesting  as  for  as  they  go. 


lieport  to  the  Council  of  the  Meteorological  Society  regarding  the  Conference 
on  Maritime  Meteorology  held  in  London^  Auguet  81»f,  1874.— By 
Robert  James  Mann,  M.D.,  F.R.A.S.,  President. 

[Read  at  the  Ordinaiy  Meeting,  November  18th,  1874.1 

At  the  end  of  June  last,  and  subsequently  to  the  final  Meeting  of  the  Society 
for  the  Session,  I  received  an  invitation  from  the  Secretary  of  the  Sub" 
Committee  of  the  Permanent  Committee  of  the  Vienna  Congress  to  attend 
the  Meeting  of  the  Conference  on  Maritime  Meteorology  appointed  to 
assemble  in  London  on  the  Slst  day  of  August,  and  to  act  in  it  as  the  repre^^ 
sentative  of  the  Meteorological  Society.  I  at  once  replied  to  this  invitation 
to  the  e£fect  that  I  should  have  much  pleasure  in  personally  aasisting  at  the 
Meetings  of  the  Conference. 

In  accordance  with  this  reply,  I  attended  the  Meeting  of  the  Conference  at 
the  Meteorological  Office  in  Victoria  Street,  and  took  part  in  its  subsequent 
deliberations. 

The  attendance  at  the  Conference  was  large,  and  the  Meetings  were  of 
considerable  interest.  The  countries  that  were  represented  by  accredited 
Delegates  at  the  Conference  were : — 

France.  Spain. 

Germany.  Portugal. 

Austria.  Italy. 

Denmark.  Turkey. 

Norway.  China,  and 

Russia.  Bengal. 

Holland. 

Great  Britain,  by 
The  Admiralty. 
The  Board  of  Trade. 
The  Meteorological  Society. 
Professor  Buys  Ballot,  of  the  Royal  Meteorological  Institute  of  Utrecht) 
acted  as  Chaurman ;  and  Captain  N.  Hoffmeyer,  of  the  Meteorological  Insti^ 
tute  of  Copenhagen,  and  Mr«  R.  H.  Scott,  our  own  Foreign  Secretaiy,  acted 
Its  conjoint  Secretaries. 

Various  practical  matters  were  discussed,  first  in  Committee,  and  afier^ 
wards  in  the  full  meeting  of  Conference ;  and  some  important  Resolutions, 
arising  out  of  the  deliberations,  were  framed  with  a  view  to  rendering  the 
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^kiethods  and  processes  of  maritime  observation  more  uniform,  and  in  some 
»articnlars  more  exact. 

In  reference  to  actual  work  at  sea,  it  was  held  that  the  vesseFs  course 

;>liould  be  expressed  in  degrees  of  the  circle,  rather  than  in  points  of  the 

^i^ompass,  and  that  records  of  it  should  be  recorded  eyerj  4  hours  ;  that  the 

^^ntire  errors  of  the  compass,  and  not  variation  only,  should  be  noticed ; 

"^Jiat  the  direction  of  the  ship's  head,  and  the  vertical  heeling  of  the  vessel, 

^lahould  be  marked ;  and  that  the  lettering  of  the  English  compass  should  be 

"^nniversally  employed.     It  was  also  recommended  that  the  force  and  direction 

^^^f  the  wind  should  be  carefully  recorded  at  two  hours'  interval ;   that  the 

^Beaufort's  scale  of  estimation  should  be  used ;  that  the  barometer  should  be 

:sead  to  hundredths  of  an  inch,  either  in  decimals  of  an  inch,  or  in  some  other 

-suitable  equivalent ;  that  the  proportion  of  clouded  sky,  rather  than  of  clear 

^Bky,  should  be  registered ;  that  the  occurrence  of  rain,  fog,  and  snow  should 

^e  marked  in  Beaufort's  notation ;  and  that  the  magnitude  of  sea  waves  should 

l>e  given  in  a  numerical  scale,  and  the  direction  of  swell  indicated. 

It  was  further  suggested  that  wet  and  dry  bulb  thermometrical  observations, 
"descriptions  of  the  form  of  the  clouds,  the  movement  of  upper  cloud 
strata,  and  the  temperature  of  the  lower  depths  of  the  ocean,  should  be 
:recorded,  whenever  it  was  found  practicable  to  do  so  ; — but  that  these  more 
^ielicate  and  difficult  observations  should  not  be  held  to  be  indispensable.  It 
was  also  thought  that  various  forms  of  anemometer  should  be  tried  at  sea, 
with  a  view  to  determine  whether  this  instrument  could  be  advantageously 
«mpbyed  on  ship  board. 

It  wi^s  unanimously  agreed  that  instruments  employed  by  sailors  aboard 
ship  should  be  of  the  simplest  construction  compatible  with  efficient  record, 
but  that  they  should  invariably  be  of  some  form  accepted  and  approved  by  a 
competent  and  responsible  authority,  and  that  they  should  always  have  been 
compared  with  established  standards,  and  have  had  the  comparisons  regis- 
tered, the  graduation  being  according  to  the  centigrade  scale,  and  a  table  to 
facilitate  the  conversion  of  this  into  other  scales  being  attached  to  the  log- 
book. It  was  thought  advisable  that  all  instruments  should  be  the  property 
of  the  Central  Office  of  Superintendence,  and  that  all  observations  should  be 
methodically  checked  and  supervised.  It  was  also  arranged  that  the  English 
anthorised  code  of  instructions  for  observers  should  be  provisionally  issued  to 
Members  of  the  Conference  for  their  deliberate  consideration. 

It  was  held  to  be  of  high  practical  importance  that  all  observations  should 
be  so  discussed  and  arranged  as  to  admit  ready  comparison  with  each  other  ; 
that  results  from  single-degree  squares  should,  for  this  reason,  be  formally 
tabulated;  that  all  charts  expressing  results  should  be  confined  either  to 
smgle,  or  to  closely  allied  elements  of  observation ;  and  that  as  a  general 
rule  results  only,  without  their  correlative  discussions,  should  be  presented  to 
sailors.  It  was  also  strongly  felt  that  arrangements  should  be  made  between 
distinct  and  distant  Institutions,  having  the  superintendence  of  meteorological 
observation,  for  the  organisation  and  distribution  of  work. 
Considerable  attention  was  given  to  the  question   of  how  far  National 
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Navies  might  be  tnrned  to  better  account  in  promoting  the  prosecntion  of 
maritime  meteorology  as  a  science.  An  elaborate,  and  in  some  sense  almost 
exhanstiye,  discussion  of  this  topic  was  entered  upon  incidentally  and  inde- 
pendently by  certain  Members  of  the  Conference  who  were  connected  with 
naval  services,  and  the  results  of  their  deliberations  were  submitted  to  the 
Conference  in  the  form  of  a  series  of  definite  propositions.  These  were  care- 
fully considered  in  the  full  Meeting  of  Conference,  and,  with  the  reservation 
of  the  paramount  necessity  of  all  such  questions  being  held  to  be  funda- 
mentally left  in  the  hands,  and  at  the  discretion,  of  the  authorities  reepoxisible 
in  the  several  governments  for  the  administration  of  naval  affiEurs,  the  views 
of  these  gentlemen  were  conditionally  accepted  and  endorsed  as  matters  that 
might  advantageously  be  suggestively  communicated  to  the  authorities,  with  a 
request  for  such  favourable  consideration  as  could  be  given  them.  It  was 
thus  agreed  that  it  would  be  well  if  the  navies  of  various  nations  could  be 
brought  to  adopt  as  far  as  possible  the  principles  and  practice  recommended 
by  the  Conference ;  that  the  observations  made  in  any  navy  should  be 
rendered  available  for  comparison  and  discussion,  by  being  rec<mied  at 
central  and  authorised  Institutions ;  that  the  observations  should  be  of  an 
organised  uniform  character,  should  be  derived  from  verified  instruments, 
and  should  be  intrusted  to  the  hands  of  trained  and  experienced  officers.  It 
was  also  thought  that  a  more  extended  range  of  inquiry  could  be  undertaken 
on  board  ships  of  war  than  could  be  ventured  upon  by  the  commercial  marine ; 
and  that  on  this  ground,  the  record  of  the  velocity  of  the  wind  at  sea  by 
anemometers, — the  emplo3rmeDt  of  rain-gauges  and  hygrometers  afloat, — the 
examination  of  superficial  and  deep  currents  of  the  ocean, — and,  the  com- 
parison of  the  performance  of  aneroid  with  mercurial  barometers,  and  of  sea 
observations  with  records  made  at  neighbouring  shore  stations, — should  be 
kept  prominently  in  view. 

Deep-sea  sounding,  observation  of  the  temperature  and  composition  of  the 
water  at  various  depths,  co-operation  with  the  synchronous  observations  of 
the  United  States  Signal  Office,  and  emphatically,  the  extension  of  meteoro- 
logical investigation  to  outlying  and  rarely  visited  regions,  were  marked  as 
matters  that  should  be  continuously  pressed  upon  the  attention  of  the  naval 
authorities  and  of  naval  men.  A  somewhat  large  section  of  the  Conference, 
indeed,  seemed  to  go  far  towards  the  assertion  of  the  principle  that  henceforth 
ships  of  war  should  be  exclusively  used  for  meteorological  inquiry.  In 
deference,  however,  to  the  general  practice  of  enlightened  communities,  and 
the  state  of  public  opinion  among  the  most  advanced  and  civilised  nations, 
any  decision  of  that  question  was  indefinitely  postponed. 

The  London  Conference  on  Maritime  Meteorology,  on  the  whole,  presented 
a  satisfactory  and  happy  illustration  of  the  advantages  that  may  be  secured 
from  this  kind  of  international  effort.  The  results  afford  a  full  justification 
of  the  anticipation  entertained  by  the  Permanent  Committee  of  the  Vienna 
Congress  when  it  proposed  the  Meeting.  The  Assembly  obviously  gave  a 
pleasant  and  very  useful  opportunity  for  men  engaged  in  kindred  intellectual 
pursuits  at  distant  corners  of  the  world,  to  establish  a  personal  acquaintance 
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and  firiendsbip,  and  to  enter  upon  a  track  of  futnre  inter-commnnicaiion  and 
intercoorse.     Three  languages,  the  English,  the  French,  and  the  German, 
were  used  in  the  Meeting ;  hat  few,  if  any,  of  the  delegates  proved  to  he 
nnahle  either  to  speak  their  mind,  or  to  understand  the  mental  purposes  of 
their  neighhours,  in  plain  English,  when  they  were  sufficiently  roused  to  the 
effort  hy  the  interest  of  dehate ;  and  it  was  very  agreeahle  on  such  occasions 
to  hear  the  flEuniliar  English  tongue  interfused  with  the  accents  and  idioms  of 
nearly  all  the  languages  of  the  civilised  world,  from  the  coasts  of  Scandinavian 
Norseland  to  the  sunny  shores  of  the  Mediterranean  sea.     The  character  of 
the  more  solid  gains  that  may  he  hoped  for  from  the  gathering  has  already 
been  sufficiently  expressed  hy  the  abstract  that  has  been  given  of  the  sub- 
stantial proceedings  of  the  Meeting.   The  more  grave  work  of  the  Conference 
was  lightened  and  varied  by  the  visit  of  the  Delegates  to  the  Observatories  of 
Qreenwich,  Eew,  and  the  Meteorological  Office,  and  the  Arsenal  and  Ordnance 
Manufactory  at  Woolwich,  and  by  a  dinner  at  the  "  Star  and  Garter"  at 
Richmond,  given  to  the  Conference  by  the  generous   hospitality  of   the 
Meteorological  Committee, — all  incidents  which  largely  increased  the  facilities 
for  friendly  communication  and  intercourse,  and  which  seemed  to  be  fully 
appreciated  and  enjoyed  by  the  foreign  delegates.    It  only  remains,  in  con- 
clusion of  this  Report,  to  state  that  as  the  representative  of  the  Meteorological 
Society  I  was  carefril,  in  connection  with  these  opportunities,  to  find  occasion 
to  express  the  keen  interest  and  cordial  sympathy  which  was  entertained  for 
the  labours  of  the  Conference  by  the  Society,  and  the  deep  regret  that  was 
felt  on  account  of  the  Meeting  of  the  Conference  having  fallen  at  a  time  when 
the  Meteorological  Society  was  not  in  session,  and  when,  from  various  causes, 
a  large  number  of  its  active  Members  were  away,  so  that  no  satisfactory 
Meeting  of  the  Society  could  possibly  be  arranged  for  the  official  reception  of 
the  Members  of  the  Conference. 


XXV.  On  the  Weather  of  Thirteen  Springs.     By  R.  Straohan,  F.M.S. 
[Beoeiyed  September  11th.    Bead  November  18th,  1874.] 

Summary  and  Remarks  for  March, — The  length  of  the  middle  day  of  the 
month  is  lib.  50m.  The  sun  is  on  the  equator  on  the  21st.  Temperature 
rises  on  a  mean  by  day  to  48^,  and  falls  by  niyht  to  86**7 ;  so  that  the  mean 
daily  range  is  11^*8,  and  the  medium  temperature  42°,  while  the  mean  at  9 
a.m.  is  41°.  The  barometer  averages  29*854  inches,  and  the  winds  give  a 
resultant  direction  from  NW  b  W.  The  NE  winds  are  frequent,  strong,  and 
dry.  The  rainfall  measures  1  '82  inches  on  16  days,  including  snow  on  8. 
The  average  weather  shows  18  overcast  days,  16  fine,  and  2  very  fine ;  8 
misty  and  1  foggy. 

The  maximum  pressure  occurred  in  1871,  with  resultant  WNW  wind,  high 
temperature,  and  deficient  rainfall. 

March  1870,  and  also  18G8,  had  high  pressure.    1870  had  northerly  winds. 
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low  temperature,  and  excessive  rainfall.  1868  bad  very  strong  W  b  S  winds, 
bigh  temperature,  rainfall  slightly  deficient,  and  very  fine  weatber. 

Tbe  minimum  pressure  was  in  1862,  with  soutberly  winds,  tbe  maximum 
amount  and  frequency  of  rain  and  dull  weatber,  giving  a  bigb  nigbt  tempera- 
ture. 

Marcb  1864,  and  also  1866,  bad  low  pressure.  In  1864  tbe  prevalent 
wind  was  northerly,  tbe  rainfall  excessive,  and  tbe  nigbt  temperature  low. 

In  1866  tbe  winds  were  cbiefly  from  tbe  W,  tbe  rainfall  was  slightly  de- 
ficient, and  so  was  the  temperature. 

Nearly  normal  pressure  was  experienced  in  1866  with  6  snowy  days ;  in 
1867,  with  snow  on  10  days ;  and  in  1869,  with  snow  on  8  days ;  with  tem- 
peratures below  tbe  mean  values,  and  prevalent  NE  winds.  1863  bad  similar 
pressure,  with  temperature  bigh,  due  to  WNW  winds  without  snow.  The 
temperature  appears  to  depend  much  upon  tbe  wind,  being  low  for  polar  and 
bigb  for  equatorial  winds. 

The  maximum  temperature  was  in  1868,  with  WNW  winds,  the  lowest 
pressure,  the  least  rainfall,  and  tbe  finest  weather. 

Tbe  minimum  temperature  was  in  1865,  with  NNE  winds  and  snow  on  5 
days. 

Tbe  strongest  westerly  winds  were  in  1861,  with  low  pressure,  high  tem- 
perature, and  fine  weather.  The  strongest  easterly  winds  were  in  1867  and 
1869,  with  normal  pressure,  low  temperature,  dull  snowy  weatber. 

The  maximum  rainfall  was  in  1862,  with  southerly  winds,  and  minimum 
barometer,  conditions  favourable  for  high  temperature  by  night,  the  obscurity 
of  the  sky  keeping  down  the  heat  by  day. 

The  minimum  rainfall  was  in  1863,  with  NW  winds,  high  pressure  and 
temperature,  very  fine  weatber  although  there  were  some  fogs. 

Tbe  finest  weather  was  in  1868,  >\itb  westerly  winds,  and  high  temperature. 

The  most  overcast  weatber  was  in  1869,  with  snow  on  8  days,  easterly 
winds  and  low  temperature. 

Summary  and  Remarks  for  April. — The  length  of  tbe  middle  day  is  about 
13b.  67m.  The  sun  is  advancing  to  the  northern  tropic.  Temperature 
rises  on  a  mean  by  day  to  57°,  and  falls  by  flight  to  42°* 5  :  tbe  mean  daily 
range  is  consequently  14°*5,  and  tbe  medium  temperature  is  60°,  the  mean 
at  9  a.m.  being  47°* 6.  There  is  an  increase  over  March  of  8°,  while  the 
range  is  greater  by  3°.  The  mean  height  of  the  barometer,  at  9  a.m.,  is 
29*996  inches,  and  the  resultant  wdnd  WNW.  Easterly  winds  are  frequent, 
sometimes  the  prevalent.  The  mean  amount  of  rain,  being  the  least  of  any 
month  of  the  year,  is  1*88  inches  on  13  days.  About  10  days  may  be  reckoned 
upon  as  overcast,  14  fine,  and  6  very  fine ;  mist,  fog,  and  snow  are 
exceptional. 

The  mean  pressures  do  not  scorn  to  bo  related  to  the  resultant  winds, 
except  that  when  they  are  above  the  normal  value  tbe  winds  are  chiefly  polar, 
when  below  the  winds  are  equatorial. 

Tbe  maximum  pressure  occnrred  in  1870,  wind  resultant  NWb  W,  with 
normal  temperature,  minimum  rainfall,  and  the  finest  weatber. 
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The  minimum  pressure  was  in  1872,  with  NW  winds,  nearly  the  average 
rainfall,  and  cloudy  weather. 

The  maximum  temperature  was  in  1865,  with  prevalent  ENE  winds,  high 
pressure,  very  little  rain  and  very  fine  weather. 

The  lowest  temperature  was  in  1861,  with  prevalent  NW  winds,  high 
pressure,  and  only  five  rainy  days.  April  1878  was  somewhat  similar,  but 
the  winds  were  chiefly  from  NE,  and  rain  fell  on  18  days  including  snow  on  8. 

The  largest  rainfall  was  in  1871,  with  prevalent  W  winds,  low  pressure, 
normal  temperature,  and  overcast  weather. 

The  least  rainfall  was  in  1870,  and  1865,  with  high  pressure  and  very  fine 
"weather,  though  as  respects  wind  and  temperature  they  were  in  contrast. 

The  strongest  WSW  winds  were  in  1867,  with  low  pressure,  high  night 
temperature,  the  most  frequent  rain,  and  cloudy  weather. 

The  ENE  winds  were  most  prevalent  in  1865,  with  high  pressure  and 
temperature,  very  little  rain,  and  very  fine  weather. 

The  finest  weather  was  with  the  minimum  rainfall  and  maximum  pressure, 
in  1870. 

The  dullest  weather  was  with  the  maximum  rainfall,  in  1871. 

The  direction  of  the  vdnd  in  April  does  not  seem  to  rule  the  temperature 
so  much  as  in  the  winter  months.  The  temperature  probably  is  more 
dependent  upon  the  clearness  of  the  sky. 

Summary  and  Remarks  for  May, — The  length  of  the  middle  day  is  about 
IBh.  85m.  The  sun  is  still  increasing  his  north  declination.  Temperature 
rises  on  a  mean  by  dat/  to  68°,  and  falls  by  7iiyht  to  46°- 5,  having  a  mean 
daily  range  of  16°*  5,  being  2°  greater  than  in  April  and  the  largest  of  all  the 
XBonths,  and  a  medium  about  55°,  or  5°  above  April.  The  mean  tempera- 
ture at  9  a.m  is  58°- 5 ;  pressure  29*99  inches,  and  resultant  wind  from  WNW. 
Bain  to  the  amount  of  2  inches  falls  on  12  days.  For  10  overcast  days 
there  are  17  cloudy  and  4  clear ;' so  that,  judged  by  the  aspect  of  the  sky, 
the  weather  is  not  so  fine  as  in  April,  but  there  is  little  or  no  mist,  and  snow 
has  only  been  recorded  once  in  May  in  these  thirteen  years.  Thunderstorms 
average  one  per  month, "being  related  to  the  short  spells  of  heat  which 
Usually  occur  in  May  between  the  19th  and  25th.  The  variations  in  the  mean 
^ues  of  pressure  are  less  in  this  month  than  in  any<)tlrer.  Polar  winds  are 
generally  experienced,  and  as  often  as  not  they  predbmmato  over  the  equa- 
t(>rial,  though  they  very  seldom  blow  from  the  south  of  east.  When  the 
rtoeultant  wind  directions  are  polar  the  mean  pressures  are  above  the  normal ; 
when  equatorial,  below.  The  direction  of  the  wind  does  not  appear  to  rule 
the  temperature. 

The  maximum  pressure  occurred  in  1861,  with  northerly  winds,  but  the 
temperature  and  weather  were  normal. 

The  minimum  pressure  was  in  1869,  with  prevalent  E  winds,  temperature 
low  by  day,  rainfall  excessive,  and  weather  overcast. 

The  temperature  was  highest  in  1868,  with  prevalent  SSW  winds,  the 
least  number  of  rainy  days,  and  the  finest  weather. 

The  temperature  was  lowest  in  1866,  with  prevalent  NE  winds,  deficient 
rainfall,  and  seasonable  weather. 
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The  largest*  rainfall  was  in  1865,  with  prevalent  SW  winds ;  nevertheless 
the  pressure  was  only  a  trifle  helow  the  normal  value,  the  temperature  was 
high  and  the  weather  fine,  but  there  were  three  thunderstorms. 

The  least  rainfall  was  in  1870,  with  prevalent  Wb  N  winds,  high  pressure, 
normal  temperature  and  fine  weather. 

The  equatorial  current  of  air  was  strongest  in  1865,  with  the  maximum 
rainfall: 

The  polar  current  was  strongest  in  1871,  ^hen  the  rainfall  was  very 
deficient,  the  pressure  high,  the  temperature  seasonable  but  with  greater 
range  than  usual,  and  the  weather  fine. 

The  finest  weather  came  with  SSW  winds  in  1868,  and  gave  the  highest 
temperature. 

The  dullest  weather  was  in  1862,  with  WSW  winds  and  much  rain,  con- 
ditions which  gave  a  high  night  temperature.  Very  dull  weather  prevailed 
in  1869,  with  much  rain,  but  the  prevalent  wind  was  E,  and  the  day  tempera- 
ture was  below  the  mean.  ' 

It  will  be  seen  by  the  Table  that  for  more  than  half  the  month  the  wind 
blo^s  firom  the  polar  side  between  NW  and  E.  These  polar  winds  pretail 
during  the  spring  in  spells,  and  at  these  times  ships  have  been  known  to 
leave  this  country  and  carry^  a  fair  '^♦ind  with  them  to  the  equator.  My 
attention  was  directed  to  this  matter,  as  may  be  remembered,  by  oiiF 
President,  Dr.  Mann;  who  has  himself  experienced  this  persistent  wind.  It 
is  certainly  worthy  of  investigation  by  means  of  synchronous  observations 
year  by  year,  but  it  receives  little  elucidation  fr.oiii;  the  observationfl  made 
at  a  single  station. 

Summary  and  Remarks  for  Spring, — The  medium  temperature  of  thi^ 
season  rises  fi*om  42°  to  55° ;  Averaging  49°,  with  a  mean  daily  range  of  14  . 
Bain  to  the  amount  of  5*15  inches  falls  on  41  days,  out  of  the  92  of  the 
season.  April,  although  proverbially  showery,  is  the  driest  month  of  ih& 
year,  and  appears  to  have  finer  weather  even  than  May.  Spring  may  usually 
reckon  upon  12  very  fine  days,  47  fine,  and  88  overcast.  Snow  falls  on  an 
average  on  8  days,  chiefly  in  March;  about  5  days, are  misty,  and  only  1 
foggy,  March  maintains  i^o  cbara^i^r  of  M^inter  for^orms  and  squalls,  ^but 
these  become  markedly  less  frequenf  after  this  month.  The  mean  atmospheric 
pressure  is  29*947  inches,  with  resultant  WNW  winds.  The  mean  pressure 
and  resultant  winds  are  about  the  same  for  April  and  May,  but  pressure  is  less 
in  March  and  the  winds  more  northerly.  The  variation  in  the  monthly  meai| 
pressures  is  less  than  in  winter.  The  frequency  of  the  winds  are,  N,  11  j 
NE,  18;  E,  17;  SE,  8;  S,  6;  SW,  11;  W,  21 ;  NW,  8 ;  cahn,  2;— or 
polar  42,  equatorial  48.  The  polar  winds  are  more  frequent  in  this  season 
than  in  any  other.  On  the  whole,  it  does  not  appear  that  one  spring  month 
is  subject  to  these  winds  more  than  the  others ;  but  they  usually  last  for 
some  time,  days  or  weeks  together,  so  that  in  some  years  one  month  has  an 
undue  share  compared  with  the  others,  while  other  years  bring  compensation. 
The  succession  from  polar  to  equatorial  winds,  and  back  again,  is  attended 
sometimes  with  much  severity  in  the  changes  of  temperature ;  but  it  is  to  be 
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remarked  that  the  temperature  on  the  whole  is  not  mnch  a£fected  by  the 
direction  of  the  wind.  The  lower  atmosphere  is  more  transparent  than  in 
winter,  from  the  absence  of  mist  and  fog.  Lake  Howard  remarks  that  **  the 
temperature  commonly  rises,  not  by  steady  increase  from  day  to  day,  but  by 
sudden  starts  ;  from  the  breaking  in  of  sunshine  upon  previous  cold  cloudy 
weather."  The  fair  weather  wind  seems  to  be  the  NW  in  spring.  This  is 
ourions  in  relation  to  the  isotherms  which,  according  to  Buohan,  run  in  this 
season  from  NW  to  SE  over  the  British  Isles.  Spring  compared  with 
autimm  has  a  higher  pressure,  more  polar  winds,  a  lower  temperature  but 
a  greater  range,  and  a  less  rainfall. 


Note  added  November  18th. 

I  regret  that  this  paper  was  sent  in  before  I  had  an  opportunity  of 
perusing  the  article  on  the  Weather  of  May  in  Scotland,  in  '  Good  Words* 
for  1866,  by  Dr.  Arthur  Mitchell,— otherwise  I  certainly  should  have  made 
a  few  quotations  from  his  excellent  essay,  which  has  the  rare  merit  of  being 
accurate  as  well  as  popular.  The  President  having  suggested  that  the 
references  might  be  put  in  as  notes,  they  here  follow;  and  it  will  be  seen 
that  they  support  many  of  the  statements  in  the  paper. 

**  The  great  rise  of  temperature  which  occurs  in  May  depends  on  the  rapid 
rate  of  increase  in  the  power  of  the  sun's  rays  at  this  period  of  the  year, 
and  the  same  influence  is  stretched  over  June.  It  depends  on  this  solely, 
and  not  on  any  greater  prevalence  of  warm  winds.  Indeed,  the  very  oppo- 
site of  this  holds,  for  the  rise  of  temperature  takes  place  in  spite  of  the  fact 
that  at  no  season  of  the  year  are  cold  winds  more  frequent  or  more  steady." 

'^  As  regards  daily  range  of  temperature  May  stands  apart  from  all  other 
months  of  the  year  in  this — that  the  range  culminates  in  that  month. 
.  .  .  The  daily  fluctuations  are  excessive  in  this  month  and  greater  than 
in  any  other." 

"  The  course  of  temperature  in  one  May  differs  much  from  that  in  another, 
and  it  seems  particularly  uncertain  and  irregular  towards  the  close  of  the 
month." 

"  While  examining  the  meteorological  records  for  May,  it  was  observed 
that  a  change  of  wind  from  northeast  to  southwest  did  not  always  bring  a 
rise  of  the  daily  mean.  On  the  contrary,  it  sometimes  depressed  it.  The 
high  and  increasing  temperature  of  May  depends  on  the  increasing  power  of 
the  sun,  and  the  south  wind  clothes  our  sky  with  a  curtain  of  cloud  which 
both  absorbs  the  sun's  heat  during  the  day,  and  prevents  radiation  during 
the  night ;  thus  lowering  the  day  temperature  and  raising  the  night  one.  '* 

*'  The  stream  from  the  northeast  flows  over  us  in  March,  April,  May  and 
Jane,  during  the  whole  of  which  period  we  have  the  wind  nearly  as  often 
from  the  cold  northeast  as  from  the  warm  southwest.  It  is  quite  otherwise 
both  in  our  months  of  great  heat  and  of  great  cold,  for  then  the  southwest 
winds  have  their  greatest  frequency.  Thus  it  happens  that  in  the  very  dead 
of  winter,  our  prevailing  vdnds  blow  from  those  very  quarters  from  which 


270  QUABTEBLT  JOURNAL  OF  THB  METEOBOLOOIGAL  BOGIBTir. 

they  blow  in  the  height  of  summer ;  while  in  spring  and  early  summer,— 
when  onr  weather  is  becoming  rapidly  warmer  and  warmer, — ^keen,  cold  winds 
from  polar  regions  stream  over  ns  for  more  than  half  the  time.'* 

**  The  east  wind  seldom  brings  rain  in  spring.*' 

''  It  need  scarcely  be  said  that  these  months  of  northerly  winds  are  sure 
to  be  the  driest  of  onr  year."  •  •  •  •  ''Less  rainfalls  in  April,  May, 
and  Jane,  and  it  also  falls  on  a  smaller  number  of  days,  than  in  any  other 
months  of  the  year." 

"  During  such  weather  as  that  of  spring,— characterised  by  northeast 
winds,  little  rain,  and  a  rising  temperature — ^we  should  expect  much  sun- 
shine and  little  cloud.     And  such  is  the  fact." 

''  Sunshine  and  cloud  rise  and  fall  respectively  in  the  months  of  April, 
May  and  June,  giving  us  for  that  time  dry,  bright,  clear  days." 


DISCUSSION. 

Captain  Totnbeg  said  that  there  could  be  no  doubt  as  to  the  value  of  such 
papers  as  Mr.  Strachan^s,  especially  in  their  relation  to  the  requirements  of  the 
various  localities  for  which  they  were  compiled  ;  but  that  the  theoiy  of  prevailing 
winds  at  certain  seasons  was  so  nearly  related  to  the  disposition  and  motion  of 
areas  of  high  and  low  atmospheric  pressure  at  those  seasons,  that  such  areas 
must  be  considered  before  the  subject  could  be  satisfactorily  dealt  with.  With 
regard  to  the  northerlv  wind  exnerienced  by  Dr.  Mann  during  the  whole  of  a 
passage  between  the  Equator  and  England,  he  called  attention  to  the  fact  that 
there  is  an  area  of  high  pressure  to  the  northward  of  the  NE  Trades  in  the 
Atlantic,  which  moves  N  and  S  with  the  sun.  In  the  summer  this  area  lies  to 
the  westward  of  Portugal,  or  perhaps  sometimes  ftirther  N,  causing  northerly 
winds  off  that  coast,  so  that  if  a  ship  started  with  a  northerly  or  north-easterly 
wind  from  the  English  Channel  which  carried  her  to  the  coast  of  Portugal,  she 
would  be  likely  to  keep  that  wind  until  she  lost  the  NE  Trades  in  the  Doldrums. 

Mr.  Gaster  said  that  while  studving  the  Daily  Weather  Charts  he  had  come 
to  the  conclusion  that  the  steady  N  to  NE  winds  which  often  prevail  over  us  in 
May  are  connected  with,  or  form  an  extension  of,  the  NE  trade.  They  are  often 
accompanied  by  N  and  NW  winds  on  our  N  and  NE  coasts. 

Mr.  SymoNS  said  that  Mr.  Strachan,  having  only  dealt  with  mean  monthly 
values,  could  not  be  expected  to  have  referred  to  any  phenomena  of  a  shorter 
period.  As,  however,  he  had  been  speaking  of  and  working  up  data  for  May,  he 
should  like  him  to  say  a  few  words  upon  the  disturbance  in  the  normal  progres- 
sion of  temperature  which  occurs  in  the  middle  of  that  month. 

Mr.  Whipple  thought  that  Mr.  Strachan's  figures  show  that  the  characteristic 
features  of  the  weather  of  the  months  of  April  and  May,  according  to  old  sayings, 
should  be  reversed. 

Mr.  Scott  said  that  his  experience  of  the  cold  days  in  May  was  that  usually 
an  easterly  gale  was  felt  at  that  period,  which  was  generally  due  to  the  advance 
eastwards  of  an  area  of  low  pressure  along  the  parallel  of  45°  or  46°. 

Mr  Laughton  was  inclined  to  think  that  the  easterly  winds  of  May  were  the 
outward  manifestation  of  the  change  in  atmospheric  pressure  which  was  then 
taking  place  in  Asiatic  Russia,  where  the  barometer  falls  from  ^5  in.  in  January 
to  29*5  in.  in  July.  Evidently  there  must  be  an  escape  of  air  from  that  locality  in 
some  direction.  He  would  ask  Mr.  Scott  if  he  had  ever  traced  our  easterly  winds 
of  May  backwards  :  if  he  could  say  how  far  to  the  NE  they  extended  ? 

Mr.  Scott  said  that  he  could  not  give  a  satisfactory  answer  to  Mr.  Laughton's 
question  ;  in  fact,  it  could  hardly  be  answered  until  the  materials  for  the  answer 
were  furnished  by  the  forthcommg  publication  of  the  synchronous  observations. 
It  had,  however,  frequently  been  observed  that  areas  of  high  pressure  had  ad- 
vanced from  the  eastward — in  fact.  Dove  maintained  that  cold  came  from  the 
east.  In  certain  cases,  as  in  February,  1870,  such  an  area  had  advanced  over 
us,  and  the  result  was  the  heavy  south  oast  storm  of  February  6,  which  had 
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carried  away  the  harbour  works  at  Wick.  This  was  followed  in  a  week  by  a 
heavy  easterly  gale  over  southern  England,  and  as  far  as  he  could  recollect  it 
had  been  stated  that  the  easterly  winds  were  felt  out  in  the  Atlantic  as  far  as 
40''  W.  There  then  was  a  definite  out-flow  extending  from  Central  Russia 
over  upwards  of  60°  of  longitude. 

In  the  instance  cited  by  the  President,  of  an  east  wind  prevailing  during  the 
entire  run  from  the  Equator  to  the  Lizard,  he  was  disposed  to  think  that  this 
circumstance  must  have  arisen  from  the  area  of  high  pressure,  at  the  Horse 
latitudes,  having  extended  itself  in  latitude  up  to  50°  N  or  so,  and  so  having  ruled 
the  motion  of  the  current  of  air,  so  that  the  Trade  wind  appeared  to  have  been 
prolonged  backwards.  It  was  always  a  difficulty  to  him,  if  we  suppose  the  air 
of  the  Trade  winds  to  be  drawn  directly  from  the  frieid  zone,  to  see  whence 
these  Trade  winds  could  draw  their  supplies  at  a  time  when  the  prevalent  winds, 
north  of  40°  N  over  the  Atlantic  and  Europe,  were  westerly. 

Mr.  Strachan  concurred  with  what  had  oeen  said  respecting  the  geographical 
distribution  of  atmospheric  pressure  and  winds  ;  but  as  the  observations  which  he 
had  discussed  referred  only  to  one  place,  there  was  no  need  to  reply  to  these  re- 
marks. It  was,  then,  only  necessary  to  reply  to  Mr.  Symons's  suggestion.  Each 
of  the  days  from  the  11th  to  the  14th  May  is  a  Saint's  da^r  according  to  the 
calendar,  and  these  saints  have  been  popularly  called  frost-saints^  because  these 
days  are  believed  to  bring  cold  weather.  Scientifically,  they  are  designated 
Maedler's  cold  days,  because  he  showed  that  at  or  about  this  time  there 
usually  happens  a  dip  or  a  tendency  to  dip  in  the  temperature  curve,  not- 
withstanding that  its  tendency  upward  is  so  very  decided  at  this  season.  It 
might  be  thought  that  this  was  due  to  a  prevalence  of  north-east  wind ;  but  this 
could  scarcely  be  the  cause,  because  it  is  known  that  in  May  the  temperature  is 
more  dependent  upon  the  sun  than  the  winds.  It  was  no  part  of  his  plan  to 
examine  single  days,  but  he  would  direct  his  attention  to  this  question. 

Mr.  Lecky  remarked,  in  corroboration  of  what  Mr.  Scott  had  said  respecting 
rough  easterljr  weather  in  the  middle  of  May,  that  the  heaviest  easterly  gale  he 
remembered  in  the  South  of  Ireland  occurred  on  the  15th  to  the  17th  of 
May,  1838. — It  began  on  a  Tuesday  afternoon,  after  a  bright  frosty  morning,  with 
fringes  of  snow  from  the  south-ea^t,  the  snow  increasing  and  the  wind  changing 
to  east,  blowing  a  full  force  of  ten,  until  the  17th,  when  it  moderated. 


XXVI.  Table  for  facUUating  the  determination  of  the  Dew  Point ,  from 
Observations  of  the  Dry  and  Wet  Bulb  Thermometers,  By  William 
Mabbiott,  Assistant  Secretary. 

[Beceived  October  8th.    Bead  November  18th,  1874.  ] 

I  BEG  to  bring  before  the  Society  the  accompanying  Table  for  facilitating  the 
determination  of  the  Dew  Point  from  obseryations  of  the  Dry  and  Wet  Bulb 
Thermometers,  which  has  afforded  me  considerable  assistance,  and  has  been 
the  means  of  saving  mnch  time,  which  would  otherwise  have  been  spent  in 
nnmerous  calculations,  while  engaged  upon  the  reduction  of  observations 
connected  with  certain  Evaporation  Experiments. 

It  is  based  upon  Table  I.  in  Glaisher's  **  Hygrometrical  Tables,"  which 
supplies  the  **  factors  by  which  it  is  necessary  to  multiply  the  excess  of  the 
reading  of  the  dry  thermometer  over  that  of  the  wet,  to  give  the  excess  of 
the  temperature  of  the  air  above  that  of  the  Dew  Point,"  but  differs  from  it 
by  giying  the  amount  to  be  subtracted  from  the  reading  of  the  Wet  Bulb 
Thermometer  instead  of  from  that  of  the  Dry.  It  is  only  intended  for 
ordinary  purposes,  and  does  not  profess  to  be  of  use  for' readings  below  80^ 
or  aboye  79°,  nor  for  greater  differences  than  15°  between  the  readings  of 
the  Dry  and  Wet  Bulb  Thermometers. 
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I  am  indebted  to  Mr.  Rogers  Field,  B.A.,  for  the  suggestion  of  the  method 
empbved  in  the  formation  of  this  Table. 

The  arrangement  of  the  Table  is  as  follows : — 

The  first  column  on  the  left  gives  the  reading  of  the  Dry  Bulb  Ther- 
mometer for  every  degree  from  80°  to  79°.  The  other  columns  give,  for 
each  degree  of  difference  between  the  readings  of  the  Dry  and  Wet  Bulb 
Thermometers,  the  amount  to  be  subtracted  from  the  reading  of  the  Wet 
Bulb  Thermometer  to  obtain  the  temperature  of  the  Dew  Point.  The  amounts 
for  tenths  of  degrees  can  of  course  be  at  once  obtained  by  merely  shifting 
the  decimal  point  one  place  to  the  left. 

The  following  examples  will  show  the  manner  of  using  the  Table  :— 

(1.)     Suppose  the  reading  of  the  Dry  Thermometer  to  be   ^^^  60°'0 

„  Wet  „  „       ...  =  46°0 

The  difference  is  =     6°'0 

On  looking  at  the  Table,  we  find  the  amount  to  be  subtracted  from 

the  reading  of  the  Wet  Thermometer  is =     5°*8 

Therefore  the  Dew  Point  is,  45°0  —  6°-8 =  89°-7 

(2.)     Suppose  the  reading  of  the  Dry  Thermometer  to  be  =  55°-5 

.       „  Wet  „  „       ...  =  48°-8 

The  difference  is  =     T'2 

On  referring  to  the   Table,   we   see  the   amount  to  be   subtracted   for 
T'O  =  6°-7,  and  for  0°-2  =  0°-19,  say  0°-2,  giving  6°-9  as  the  total  amount 
to  be  subtracted  from  the  reading  of  the  Wet  Bulb  Thermometer. 
Therefore  the  Dew  Point  is,  48°-8  —  6°-9 =  41°-4 


DISCUSSION. 

Mr.  Marriott  said  that  he  had  found  by  using  this  Table  that  there  was  a 
saving  of  time  of  30  per  cent.,  as  compared  with  the  ordinary  m^hod. 

Mr.  Stmoms  said  that  when  this  paper  was  referred  to  him,  he  thought  the 
best  way  to  test  the  Table  was  to  work  out  a  dozen  cases  by  Glaisher's  Tables 
jind  then  by  this,  timing  himself  in  each  case.  The  result  was  a  saving  of 
quite  the  amount  stated  by  Mr.  Marriott,  and,  doubtless,  when  he  was  as  used 
to  Mr.  Marriott*8  Table  as  he  was  to  Mr.  Glaisher's,  the  saving  would  be  greater. 
The  results  ^iven  by  this  Table  were  identical  with  those  worked  out  firom 
Glaisher's  Tables,  it  was  merely  a  simplification. 

Mr.  Field  said  that  the  distinguishing  feature  of  this  Table  was  that  the  Dew 
Point  was  arrived  at  by  subtraction  from  the  reading  of  the  Wet  Bulb  Thermo- 
meter, instead  of  from  the  Dry,  consequently  the  amount  to  be  subtracted  was 
only  BbovLi  half  of  that  subtracted  by  the  ordinaxy  method,  and  the  liability  to 
error  was  proportionally  reduced.  The  arrangement  of  the  Table  was  such  that 
the  interpolation  could  oe  effected  at  sight,  and  consequently  the  time  saved  in 
comparison  with  the  ordinary  method  was  very  considerable,  and  to  any  one  ac- 
cnqtomed  to  the  use  of  the  Table,  he  believed  the  saving  would  be  at  least 
90  per  cent.,  if  not  more. 

Mr.  Gasteb  asked  whether  the  Table  might  not  be  made  more  useful  by 
giving  the  Dew  Point  Temperature  itself,  instead  of  the  quantity  to  be  sub- 
tracted from  the  Wet  Bulb  Thermometer  reading  ? 

Mr.  Ma'BRIOTT  said  that  he  did  not  think  this  could  be  accomplished.  If  the 
Dew  Point  Temperature  were  given  direct,  the  Table  would  resolve  itself  into 
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G1aisher*8  Tables,  with  this  exception,  that  it  wouhl  not  give  the  differences  for 
interpolating  for  tenths  of  degrees.  But  by  the  present  arrangement  the  amounts 
to  be  subtracted  for  tenths,  as  well  as  whole  degrees,  could  be  obtained  at  sight. 

Mr.  Whipple  referred  to  a  Hygrometrical  Slide  Rule  invented  by  Mr.  Welsh, 
and  described  by  him  in  the  *  British  Association  Report*  for  1851,  as  a  con- 
venient instrument  for  use  in  making  calculations  of  Dew  Point,  Relative 
Humidity,  &c.,  and  gave  testimony  to  its  value,  as  derived  from  experience  in 
its  constant  employment  at  the  Kew  Observatory. 

Mr.  Field  asked  Mr.  Whipple  whether  they  had  had  the  graduations  on  the 
Slide  Rule  altered,  because  he  found  that  the  one  he  possessed  did  not  give  the 
same  results  as  Mr.  Glaisher's  Tables. 

Mr.  Whipple  said  that  he  had  re-calculated  the  values  from  which  the  Roles 
were  divided,  and  found  the  earlier  ones  had  been  constructed  somewhat  inac- 
curately. Probably  Mr.  Field  had  obtained  one  of  these, — hence  the  differences 
he  had  observed. 

In  reply  to  the  President,  Mr.  Whipple  promised  to  communicate  a  Paper 
to  the  Society,  giving  his  corrections  and  tne  results  of  experiments  on  the 
relative  facility  in  computing  by  Sliding  Rule  and  by  Tables. 

Mr.  Symons  said  it  had  occurred  to  him  that  possibly  Mr.  Marriott's  Table 
might  with  advantage  be  turned  into  a  series  of  curves  similar  to  the  capital 
one  for  obtaining  Humidity,  published  by  Mr.  Russell,  B.A.,  Director  of  the 
Observatory,  Sydney,  New  South  Wales. 


XXVli.  On  the  Heat  and  Damp  which   accompany  Oyclone$,     By    the 
Hononrable  Ralph  Abebobombt,  F.M.S. 

[Received  October  14th.    Bead  November  18th,  1874.] 

The  Heat  and  Damp  which  accompany  Cyclones,  are  phenomena  which  are 
never  absent  in  any  part  of  the  world. 

The  method  of  investigation  which  I  have  adopted,  is  to  observe  on  daily 
synoptio  charts  the  relative  changes  of  the  isothermal,  with  the  isobario  lines, 
oare  being  taken  to  allow  for  the  effects  of  varying  radiation. 

As  to  the  position  and  shape  of  this  heat  area,  Figs.  I.  and  IE.  may  be 
considered  typical  of  the  most  common  type  of  British  weather ;  where  it 
will  be  seen  that  there  is  a  projection  of  the  isothermal  upwards,  towards, 
but  not  up  to,  the  centre  of  the  cyclone,  at  right  angles,  or  a  little  in  front  of 
right  angles,  to  the  direction  of  its  motion,  in  the  centre  of  which  there  is 
usually  found  an  isolated  patch  of  higher  temperature.  As  the  cyclone 
advances,  the  heat  area  maintains  the  same  relative  position  to  its  centre. 
This  patch  is  generally  near,  or  a  little  in  front  of,  the  steepest  isobarics,  and 
of  the  most  rainy  portion  of  a  cyclone.  Another  very  typical  case  may  be 
illustrated  by  the  following  example.  On  August  81st,  1872,  the  fragment 
of  a  shallow  depression  lay  to  the  NW  of  Stomoway,  and  the  isotherm  of 
60^  crossed  England  from  Bristol  to  Soarboro*.  Next  morning  the  position 
of  the  centre  was  just  south  of  Stomoway,  but  the  cyclone  had  become  much 
deeper,  and  the  isobarics  much  tighter,  while  the  isothermal  of  GOP  had 
reached  up  to /Nairn,  with  a  patch  of  69^  over  England.  The  third 
morning,  the  storm  was  disappearing  in  almost  the  same  position  as  on  the 
81st,  and  the  isothermal  of  60^  had  retreated  to  a  line  drawn  from  Pembroke 
to  Scarbox'o'. 
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In  these  cases  of  rebuffed  cycIoDes  the  heat  area,  as  well  as  the  steepest 
isobars,  are  more  nearly  in  front  of  the  cyclone  path. 

To  interpret  this  disposition  of  the  isothermals,  it  must  be  borne  in  mind 
that  there  is  always  an  isothermal  slope  from  the  Equator  northwards,  whence 
it  would  appear  that  the  heat  due  to  the  cyclone  is  really  an  almost  isolated 
patch,  which  gives  the  isothermal  lines  a  projection  upwards. 


FlQ    1. 


FiQ.  2. 


The  amount  of  heat  developed  is  difficult  to  measure,  on  account  of  the 
▼ariable  amount  of  radiation.  It  is  greater  in  front  of  large  and  deep  depres- 
sions than  in  front  of  smaller  ones,  and  greater  in  storms  going  N  than  in 
those  going  E.   Perhaps  about  6°  would  be  an  ordinary  amount. 

The  character  and  quality  of  this  heat  differ  greatly  from  that  due  to 
radiation.  Extreme  damp,  mugginess,  and  a  peculiar  feeling  of  oppression, 
are  the  leading  features.  Rheumatic  pains  in  men,  the  uneasy  movements  of 
animals,  insects,  leeches,  the  foul  smelling  of  ditches,  &c.,  which  according  to 
many  popular  prognostics  presage  rain,  I  have  observed  to  be  always  associated 
with  the  heat  in  this  part  of  a  cyclone. 

As  to  the  sources  of  this  heat  and  damp,  it  is  evident  that  since  their 
position  relative  to  the  cyclone  centre  is  always  the  same,  they  must  be  due 
to  some  phenomenon  of  cyclonic  motion,  and  their  isolated  position  shows 
that  they  are  not  merely  due  to  the  setting  in  of  a  southerly  wind. 
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In  a  swirl  of  leaves,  (Fig.  8),  it  may  be  observed,  that  they  are  most  closely 
packed  together  on  a  portion  of  one  side,  where  the  motion  of  rotation  and 
translation  coincide. 

DUORUf   SHOWING  THB  OOMPBBSSIOM  IN  ▲  LBAV  8WIBL. 


FlO.   3. 

In  a  land  water-spout,  the  ring  of  water,  or  more  properly  doad,  is  iden- 
tical in  position  with  the  ring  of  compressed  dost  in  a  dust-storm,  and  both 
these  phenomena  prove  the  possible  co-existence  of  vertical  rotation  with  local 
compression. 

There  seems,  then,  the  strongest  presumptive^evidence^  that  the  heat  and 
damp  which  accompany  one  portion  of  a  cyclone  are  due  to  a  oompression 
in  that  portion. 

By  observing  whether  the  physiological  action  of  the  he^t  of  artificially 
compressed  air  is  the  same  on  a  leech  as  that  which  aocompa&ieB' cyclones, 
it  would  probably  be  possible  to  put  this  idea  to  a  crucial  test ;  ji^a  I  regret 
that  I  have  not  the  appliances  at  my  command  to  do  so. 

As  to  the  greater  warmth  with  S  Winds  than  appears  simply  due  to  blowing 
from  a  generally  warmer  area,  it  may  be  remarked  that  every  8  wind  haci  a 
loss  of  motion  eastwards,  due  to  the  earth's  rotation,  to  be  accounted  for, 
which  is  possibly  the  source  of  the  heat. 

Behind  the  centre  of  a  cyclone  is  an  area,  less  defined  than  the  heat  area, 
but  possessed  of  opposite  qualities,  viz.  cold,  dryness,  and  an  exhilarating  in- 
fluence on  men  and  animals.  By  the  analogy  of  a  leaf  swirl,  this  is 
probably  due  to  rarefaction,  for  there  we  see  an  ill-defined  area,  behind  the 
centre,  containing  fewer  leaves  than  other  parts.* 


*  Since  writing  the  above,  I  wish  to  add  the  following  observations  on  some  remarks 
that  have  been  made  on  my  suggestion  as  to  the  principal  source  of  oyolone  heat. 

That  this  heat  is  not  due  to  the  latent  heat  of  condensation,  seems  proved  from  the 
fact  that  its  amount  is  not  proportional  to  the  rainfall,  but  to  the  steepness  of  the 
gradients;  also  that  heavy  rain  often  falls  after  the  barometer  has  began  to  riae,  and 
the  air  to  become  cooler. 

Qydone  compression  would  not  be  shown  by  the  barometer.  If  a  flat-bottomed  eap 
of  tea  is  rapidly  stirred,  the  light  leaves  will  form  a  compressed  ring,  a  short  distance 
from  the  centre,  though  the  pressure  on  the  bottom  of  the  cup  must  be  lessened,  from 
the  diminished  depth  of  fluid  over  it,  due  to  the  hollowing  of  the  vortex.  This  ia 
one  of  the  paradoxes  of  vortex  motion  which  has  not  received  a  mechanical  explana- 
tion.— January  1875.    B.  A. 
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DISCUSSION. 

Captain  Totnbeb  thought  that  the  author  had  not  sufficiently  considered  the 
amount  of  heat  which  was  disengaged  through  the  condensation  of  moisture  in 
the  air,  which  condensation  was  generally  most  abundant  in  the  front  of  the 
cyclonic  areas  which  pass  over  this  country. 

Mr.  Gaster  objected  to  the  phenomena  observed  being  explained  by  the  mere 
words  *^  condensation"'  and  "  rarefaction.'*  He  wished  to  know  to  what  those 
terms  applied,  to  the  air  or  vapour?  For  his  own  part,  he  thought  it  must  be 
proved  that  there  is  such  '*  condensation"  of  air  in  the  front  of  a  depression,  i.e. 
in  the  locality  of  the  high  temperature  referred  to,  and  ^  rarefaction  in  its  rear, 
before  the  explanation  can  be  examined  into. 

Mr.  Strachan  said  he  did  not  think  the  south  winds  are  always  attended  with 
beat, — at  least  it  is  not  always  the  case  in  May. 

Mr.  Scott  said  that  there  was  a  difficulty  in  proving  the  existence  of  the  com* 

Eression  or  the  rarefaction  spoken  of  by  the  author.  It  appeared  to  him  that  the 
arometric  readings  alone  could  exhibit  them  ;  but  although  it  was  a  known  fact 
that  the  approach  of  many  serious  storms  accompanied  oy  rapid  barometrical 
falls  were  immediately  preceded  by  a  sudden  rise  of  the  barometer,  it  had  not  yet 
been  shown  that  the  barometrical  readings  immediatelv  after  the  passage  of  a 
cyclonic  area  indicated  a  less  amount  of  pressure  than  had  prevailed  be&re  the 
approach  of  the  disturbance.  It  appeared  to  him  that  the  rarefaction,  if  it  reaJly 
existed,  must  produce  such  an  effect. 

Mr.  Laughton  had  lately  seen  some  observations  which  had  been  sent  home 
from  the  *  Challenger,*  amongst  which  were  some  notices  of  heavy  gales  at 
Kerguelen.  These  gales  were  preceded  by  an  unusually  high  barometer,  which 
fell  rapidly  as  the  storm  began  from  the  north ;  as  the  wind  shifted  to  the  west 
the  barometer  rose.  It  was  quite  evident  that  they  were  cyclonic  storms  passing 
towards  the  south-east.  With  respect  to  the  rainfall  in  the  leading  side  of 
cyclones,  and  the  theory  which  explained  the  onward  march  of  cyclones  by 
reference  to  this  rainfall,  he  was  anxious  to  learn  whether  it  applied  to  tropical 
cyclones:  he  could  understand  that  the  equatorial  wind  on  the  east  siae  of 
storms  in  the  temperate  zones  might  give  rise  to  a  greater  precipitation,  and  so, 
by  aspiration,  cause  the  storm  to  move  towards  the  east ;  but  he  did  not  see 
how  the  polar  wind,  on  the  west  side  of  tropical  cyclones,  could  produce  the 
same  effect. 

Mr.  Strachan  said  that  in  one  of  the  storms  which  Loomis  had  worked  out, 
be  had  shown  that  rain  was  falling  all  over  the  United  States  at  the  same 
moment.  The  latent  heat  set  free  in  such  enormous  condensation  of  vapour 
must  have  some  effect  on  the  temperature  of  the  air.  If  this  was  exhibited  in 
the  front  of  the  storms  of  the  temperate  zone,  it  was  not  the  case  with  the 
tropical  ones,  as  Mr.  Laughton  had  stated.  For  his  part,  he  inclined  to  the 
theory  that  cyclones  originated  from  extensive  precipitations  forming  atmo- 
spheric eddies,  which  are  carried  forward  in  the  general  direction  of  the  atmo- 
spheric movement;  westward  in  the  tropics,  eastward  in  the  temperate  zone^ 
working  about  a  district  of  high  pressure. 


XXYm.  Atmospheric  Pressure  and  Bain/aU.     By  John  C.  Bloxam,  F.M.S. 
(Abstract.) 

[Beceived  July  22nd.    Bead  December  16th,  1874.1 

The  following  statement  is  founded  on  Mr.  Scott's  Daily  Weather  Eeports, 
commenciBg  with  April  1872,  and  ending  with  March  1878.  The  form  of 
question  and  answer  is  adopted  for  the  sake  of  brevity. 

A.  What  are  the  relative  quantities  of  Eiunfall,  as  connected  with  hi/fh  pres- 
sure and  low  pressure  respectively  ? 

Looking  to  the  results  for  the  twelvemonth,  the  rainfall  connected  with  high 
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pressore  is  less  than  that  connected  with  low  pressure.  Looking  to  the 
results  for  the  respective  months,  the  rain  for  each  month  is,  with  one 
exception,  less  than  the  mean  for  the  month,  on  the  days  of  high  pressure, 
and  it  is  invariably  above  the  mean  on  the  days  of  low  pressure.  The  rain 
that  fell  on  the  day  after  the  observation  for  pressure  should  be  compared 
with  that  which  fell  on  the  day  before  the  observation.  Low  pressure  is 
accompanied  with  the  greater  rainfall  on  the  past  day,  and  high  pressure  is 
accompanied  with  the  greater  rain&ll  on  the  following  day.  *  In  nine  out  of 
the  twelve  months,  low  pressure  is  accompanied  with  the  greater  rainfall  on 
the  past  day.  Li  eight  months,  high  pressure  is  accompanied  with  the 
greater  rainfall  on  the  following  day. 

B.  What  are  the  relative  quantities  of  Rainfall,  as  connected  with  increase 
and  decrease  of  pressure  ? 

Small  increase  of  pressure  is  accompanied  with  much  less  rain&U  than 
large  increase  is  :  the  quantity  of  rain  is  the  same  on  the  day  past  as  on 
the  day  following.  Small  decrease  of  pressure  is  accompanied  with  less  rain- 
fall than  great  decrease  is.  The  day  past  gives  less  rain  than  the  day  fol- 
lowing, when  the  decrease  of  pressure  is  small ;  and  the  day  following  gives 
less  rain  than  the  day  past  when  the  decrease  of  pressure  is  great. 

C.  Looking  to  the  balance  between  increase  and  decrease  of  pressure  for  the 
day  over  the  whole  area  of  observation,  what  is  the  correlative  rainfall  ? 

The  balance  is  indicated  by  the  percentage  value  for  decrease.  Such  high 
percentage  values  are  accompanied  with  considerably  more  ndnfiEtll  than  the 
low  values.  The  rain  is  the  same  on  the  day  past  as  on  the  day  following 
with  the  low  values,  and  it  is  *01  in.  greater  on  the  day  following  than  on 
the  day  past  with  the  high  values. 

D.  Looking  to  the  balance  between  increasing  and  decreasing  pressure  at  the 
time  of  observation  over  the  whole  area,  what  is  the  correlative  rainfall  ? 

This  balance  is  indicated  by  the  percentage  of  risings  ^balancing  the  num- 
ber of  rises  with  the  number  of  falls.  The  low  percentage  values  are  ac- 
companied with  more  rain  than  the  high  values.  The  rain  is  *009  in.  more 
on  the  day  following  than  on  the  day  past  with  low  values,  and  it  is  '001 
in.  more  on  the  day  following  than  on  the  day  past  with  high  values. 

E.  When  the  percentage  values  for  *'  — ,"  as  given  in  the  Weather  Reports, 
are  above  60  for  two  or  more  days  in  successioui  what  is  the  result  as  to 
rainfall  ? 

The^values  being  above  50  for  two  days,  the  rainfall  on  the  second,  or  past 
day  is  '16  in. ;  the  average  daily  fall  for  the  year  being  '109  in. ;  and  the  fall 
for  the  third,  or  following  day,  is  '12  in.  When  the  pressure  has  been  thus 
low  for  three  days,  the  rainfall  on  the  third  day  is  '15  in.,  and  on  the  fourth, 
•10  in.  When  for  four  days,  the  rainfall  is  '17  in.  and  '15  in.  When  for 
five  days,  the  rainfall  is  '15  in.  and  '11  in.  When  for  eight  days,  '28  in. 
and  *15  in.  Li  each  of  these  groups  the  rainfall  is  greater  on  the  past  than 
on  the  following  day. 

F.  When  the  percentage  values  "R"  (for  rising  as  given  in  the  Weather 
Reports)  are  below  50  for  two  or  more  days,  what  is  the  result  as  to  rainfall  ? 
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These  low  values  having  continaed  for  two  dajB,  the  rainfall  is  '17  in.  and 
*12  in.  For  three  days  it  is  '15  in.  and  '12  in.  For  four  days,  '16  in.  and 
'17  in.  For  five  days,  '16  in.  and  •OQ  in.  For  eight  days,  '28in.  and  '16  in. 
Eaeh  of  these  groups,  with  one  exception,  gives  a  higher  value  for  the  day 
past  than  for  the  day  following. 

G.  The  percentage  values  for  —  being  very  high,  what,  then,  is  the  rain&ll  at 
the  stations  reporting  diminished  pressure,  and  what  the  rain&U  for  all 
stations? 

Including  all  values  above  59  and  giving  the  mean  values  for  the  year,  the 
rainfiEdl  at  the  particular  stations  for  the  day  past  is  '188  in.,  and  for  the 
day  following  ^186  in.  That  for  all  the  stations  is  ^181  in.  for  the  day  past, 
and  '188  in.  for  the  day  following.    The  mean  percentage  value  here  is  98. 

H.  What  proportion  does  the  rainfall  bear  to  the  diminution  of  pressure  ? 

The  following  Table  affords  the  answer.  Looking  at  the  first  line  of 
figures, — pressure  having  diminished  '24  in.  in  the  course  of  the  day,  this 
was  preceded  by  a  rainfall  of  '184  in.  and  succeeded  by  a  rainfall  of  *  141  in.; 
'007  being  the  difference. 

—  Past.  FoU.  Diff. 

in.  in.  in.  in. 


•24 

•184 

•141 

+•007 

•84 

•192 

•164 

—•088 

•44 

•209 

'172 

—'087 

•66 

•824 

•160 

—164 

•64 

•828 

•179 

—•149 

•74 

•801 

•170 

—181 

•86 

•448 

•280 

—218 

•96 

•897 

•128 

—•269 

1-06 

•886 
DISC 

•182 

—•268 

USSION. 

Mr.  Tylor  said  be  should  like  to  offer  some  evidence  to  prove  that  the 
bturometer  cannot  be  considered  a  correct  instrument  for  registering  the  abso- 
lute weight  of  the  atmosphere,  although  it  often  indicates  the  relative  weight 
correctly.  The  absolute  pressure  on  the  cistern  of  the  barometer  varies  much 
more  for  horizontal  motion  of  the  air  than  it  can  for  mere  change  of  weight  of 
the  atmosphere.  By  analogical  reasoning  from  his  experiments  on  the  Injector, 
described  page  215,  Phil.  Mag.  September  1874,  he  stated  that  the  column  of 
mercury  in  the  barometer  shortens  for  motion  instead  of  lengthening  for 
weight.  There  is  a  constant  fall  in  the  barometer  during  the  formatioA  of  clouds 
and  condensation  of  vapour  into  rain  in  temperate  climates,  where  the  rain- 
making  process  occurs  in  the  lower  strata  of  the  atmosphere.  The  mixture  of 
dry  air  and  vapour  at  40°  would  cause  a  change  only  of  8  parts  in  a  thousand  in 
volume,  and  yet  would  cause  a  considerable  lateral  and  vertical  displacement  and 
movement  in  the  atmosphere.  The  change  in  absolute  weight  of  the  atmosphere 
under  these  circumstances  would  be  comparatively  slight,  and  would  not  account 
for  a  fall  in  the  barometer  of  0*3  in.  or  0*4  in.,  or  3  per  cent,  (or  30  parts  in  a 
thousand),  which  is  frequent  in  England  during  the  process  of  rain-making. 
Then,  directly  the  rain  has  fallen  and  the  air  becomes  quiescent,  the  barometer 
rises  again,  the  influence  of  motion  having  ceased  equilibrium  is  nearlv  restored. 
In  tropical  countries,  where  rain  is  formed  at  a  high  elevation  above  the  ground, 
the  horizontal  movements  in  the  upper  strata  are  masked  completely  by  the 
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actual  rainfall  near  the  surface,  tropical  rain  making  in  its  fall  vertical  currents  in 
the  direction  of  the  ground,  thus  causing  the  barometer  to  rise  because  it  actually 
puts  an  extra  line  of  pressure  on  the  cistern.  In  the  Doldrums,  it  is  well  known 
that  the  winds  meeting  near  the  sea-level  constantly  mix  and  cause  an  upward 
current,  accompanied  by  condensation  of  vapour.  The  barometer  is  therefore 
always  a  little  under  30  inches,  not  because  the  atmosphere  is  lighter  there  than 
elsewhere,  but  because  there  is  horizontal  motion  across  the  column  caused  by  the 
generation  of  rain,  and  motion  upwards  caused  by  the  expansion  of  the  air  vertically. 
The  two  different  causes  produce  the  same  effect  in  dimmishing  the  actual  pressure 
on  the  cistern  of  the  barometer.  It  is  possible  with  a  velocity  of  10  miles  an  hour, 
in  an  artificial  current  of  air  or  blast  in  a  fan  to  depress  the  barometer  0*1  inch, 
independently  of  any  rarefaction  'or  condensation  of  the  air  itsel£  This 
would  cause  a  fall  of  0'5  in.  for  a  current  of  50  miles  an  hour  if  the  barometer 
fell  in  like  proportion.  This  rate  would  accord  with  that  observed  in  atmo- 
spheric storms  when  the  force  of  the  wind  is  50  miles  per  hour.  He  thought  no 
cnange  of  mere  weight  of  atmosphere  could  cause  the  barometer  to  fall  1*693  in. 
as  happened  in  Guadaloupe  in  September  1853 ;  or  at  Bromley  1*0  in.  on 
November  29th,  1874 ;  or  1*21  in.  at  Guildford  at  the  same  time.  This  result  or 
fall,  showing  great  diminution  of  pressure,  was  perhaps  equally  due  to  sadden 
condensation  of  vapour  causing  local  currents,  and  to  the  strong  winds 
derived  from  distant  regions  causing  horizontal  motion  across  the  column  of  air, 
and  reducing  pressure  on  the  cistern  of  the  barometer  and  causing  the  column  to 
shorten.  Then,  on  the  contrary,  in  London,  on  December  1st  to  14th,  1873  the 
barometer  averaged  30*5  inches,  the  atmosphere  being  excessively  still,  and  fog 
continuous.  Directly  rain  occurred,  on  the  15th,  the  barometer  fell  for  motion  in 
the  air.  In  his  experiments  on  the  Injector,  described  page  215,  Phil.  Mag. 
1874,  he  found  that  in  the  body  of  the  Injector  there  was  121  lbs.  of  pressure  by 
the  gauge,  accompanied  by  rapid  motion  of  the  steam,  yet,  in  an  adjoining  tube, 
connected  with  the  water  tank  opening  at  a  right  angle  into  the  Injector,  thern 
were  two  inches  of  vacuum  according  to  a  water  gauge.  The  experiment 
shows  that  within  an  inch  of  distance  of  a  current  of  steam  at  101  lbs.  pressure 
by  the  gauge,  there  was  actually  an  open  water  pipe  with  a  partial  vacuum  and 
a  slow  motion.  This  shows  how  much  fluid  motion  in  one  direction  can  influence 
pressure  and  motion  in  another.  In  the  case  of  the  Injector,  the  friction  of  the 
steam  against  the  metal  raised  the  temperature  0°'17,  andf  the  pressure  1  lb.  above 
the  pressure  in  the  boiler,  and  yet  made  a  partial  vacuum  in  an  adjoining  stratum 
of  fluid,  that  is  in  the  water  pipe.  This  experiment  is  a  proof  that  the  barometer 
cannot  give  a  true  indication  of  weight  when  there  is  motion  in  the  atmosphere. 
The  Injector  is  a  case  strictly  in  point ;  the  currents  of  steam  and  water  not 
being  separated  by  any  valves,  and  relieved  of  the  contrary  currents  occupying 
adjoining  strata  in  the  atmosphere. 

Mr.  Scott  stated,  that  in  the  October  Number  ot  the  *  Zeitschrift  der  Oester- 
reichischen  Meteorologischen  Gesellschaft,"  Dr.  Hann  had  given  an  important 
Paper  on  the  effect  of  Rainfall  on  the  Barometer ;  and  among  other  points,  he  had 
shown  that  the  heaviest  tropical  falls  were  without  influence  on  the  daily  range 
of  the  barometer. 

Mr.  BiNNiE  said  he  could  bear  out  Mr.  Scott,  for  during  his  residence  in 
India  he  had  not  observed  any  movement  of  the  barometer  vrith  rain  when 
unaccompanied  by  wind. 

The  President  said  that,  from  his  own  observation,  he  could  confirm  the 
remark  just  made  that  heavy  rain  did  not  materially  affect  the  diurnal 
fluctuations  of  the  barometer  in  approximately  tropical  countries. 

Mr.  Lecky  said  that  on  the  W  coast  of  Ireland  the  temperature  is  generally 
high,  the  air  saturated  with  moisture,  and  the  barometer  the  same  as  elsewhere  ; 
why  it  is  so  is,  that  the  stratum  of  damp  air  is  of  a  very  small  depth. 
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XXIX.  Reiults  of  Meteorological  Observations  made  at,  and  near,  St.  PauVs 

Island,  in  the  South  Indian  Ocean,  Drawn  up  from  information  received 

at  the  Meteorological  Office,*  by  R.  H.  Scott,  M.A.,  F.R.S. 

[Beoeived  November  17th.    Bead  December  16th,  1874.] 

At  the  request  of  Captain  Monchez,  of  the  French  Navy,  who  was  charged 

with  the  French  expedition  to  St.  Panics  Island,  for  the  purpose  of  observing 

the  Transit  of  Venus,  the  Meteorological  Committee  sanctioned  the  working 

up  of  the  observations  in  their  possession,  made  in  the  month  of  December 

at,  and  in  the  vicinity  of,  that  island.    The  area  selected  for  the  grouping  of 

the  observations  extends  from  latitude  85^  to  40°  B,  and  from  longitude  76°  to 

80°  E.     H.M.S.  *  MegSBra*  having  been  beached  and  subsequently  wrecked 

upon  the  island  in  1871,  her  log-book  has  been  consulted  for  information 

respecting  the  weather  there.      A  register  kept  by  Captain,  now  Vice- 

Admiral,  Sir  H.  M.  Denham,  of  H.M.S.  '  Herald,'  while  surveying  the  island 

in  1868,  contains  observations  immediately  available,  and  these  have  been 

Added.    The  data  for  this  region  contained  in  the  **  Beise  der  Oesterreichischen 

f  regatte '  Novara,*  '*  only  requiring  to  be  converted  into  English  measures,  have 

c^o  been  included,  and  will  serve  for  comparison  with  the  English  data.   As 

soon  as  these  results  were  deduced,  they  were  at  once  forwarded  to  Captain 

^iouchez,  who  received  them  before  he  left  on  his  mission  to  the  island. 

'^ith  a  view  of  rendering  them  available  for  meteorological  and  physical  pur- 

jposes  generally,  they  are  now  submitted  to  the  Meteorological  Society. 

The  scale  errors  of  the  barometer,  and  of  the  thermometers,   used  on 

l>oard  the  *  Herald'  are  not  known  ;   however,  these  instruments  appear  to 

\iAve  been  fairly  accurate.     All  the  other  observations  have  been  corrected  for 

ustrumental  errors,  including  those  from  the  '  Novara,'  which  vessel  had  Kew 

"verified  instruments.     The  wind  directions  have  been  corrected  for  variation 

of  the  compass,  as  have  also  the  directions  of  the  swells  of  the  sea.     The 

^ata  taken  from  the  log  of  the  '  Megsera,'  and  from  the  logs  of  the  twenty - 

siine  merchant  ships  consulted  for  December,  have  been  selected  for  the  hours 

A,  8,  noon,  4,  8,  midnight ;  but  failing  these,  for  such  hours  as  gave  the  best 

mean  daily  values.    The  following  results  for  December  are  deduced  from  the 

symmetrical  observations  :•» 
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♦  This  paper  has  been  prepared  by  Mr.  R.  Strachan,  F.M.S. 
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A  severe  hnrricane  was  experienced  at  the  island  in  September,  1871.  The 
'  Meg8Bra's*  log  notes  as  follows  :  — 

September  2nd,  4  a.m.,  WNW  4 

8   „  M       6 

noon         „       9 

4  p.m.       „       9 

8   „  >»        9     Surf  setting  in. 

midn.       SSW  9     Very  heavy  rollers  from  E. 
September  8rd,  4  a.m.  WSW  11     Tremendous  surf  on  bar. 

8   ,,        SSW  10    Occasional  violent  squalls  from  SE. 

noon      WNW  7     From  midnight  to   2  a.m.,  boats  blown 

4  p.m.        „      4     adrift ;  the  *  Megaara'  broke  up.     Large 

8    ,,  NW  8    pieces  of  the  wreck  and  boulders  weighing 

midn.  „      2     half  a  ton  were  washed  twenty  feet  beyond 

high- water  mark.  Much  damage  was  done  to  tents,  houses,  boats,  &c.  At 
9  a.m.  from  2000  to  8000  tons  of  cliff  fell.  The  surf  continued  heavy  during 
the  day,  but  the  wind  abated  after  noon. 

From  an  account  of  the  island  by  Captain  Denham,  in  the  'Nautical 
Magazine*  for  1854,  the  following  notes  have  been  extracted  : — 

**  The  north  winds  here  bring  murky  weather,  with  a  saturating  atmosphere. 
The  W  and  SW  winds  are  crisp  and  invigorating.  The  barometer  during  our 
stay  ranged  between  29*98  in.  and  80*26  in.,  and  the  temperature  between 
59^*6  and  64^*8."  •  .  .  *' November  to  March  forms  the  summer  season  ; 
June  to  September  are  the  coldest,  and  in  every  respect  the  winter,  months ; 
and  it  is  in  the  winter  season  only  that  thunder  and  lightning  occur,  and  then 
so  rarely  as  to  happen  but  once  in  the  season.**  ...  *'  Not  a  tree  or  a 
shrub  grows  on  the  island,  on  account  of  the  severe  gales  of  wind  to  which 
it  is  subject." 


DISCUSSION. 

Mr.  Symons  said  that  observatioDs  from  these  isolated  stations  were  very 
useful.  It  might  be  well  to  mention  that  he  had  just  sent  out  a  complete  set  of 
instruments  to  the  Falkland  Islands,  where  he  had  secured  a  good  observer,  and  he 
believed  the  observations  would  be  very  valuable. 

Mr.  Lauohton  said  that  valuable  as  observations  from  the  Falkland  Islands 
would  be,  as  tending  to  elucidate  the  meteorology  of  that  neighbourhood,  he 
thought  tliat  the  observations  from  St.  Paul's  were  still  more  interesting ;  in  fact, 
they  had  a  very  exceptional  interest,  from  the  position  of  the  island  in  the  doubt- 
ful region  between  the  trades  and  west  winds.  He  hoped  that  in  course  of  time 
more  complete  observations  might  be  obtained  both  from  St.  PauFs  and  from 
Tristan  d'Acunha,  which  occupied  a  corresponding  position  in  the  Atlantic. 

The  President  said  that  records  of  observations  in  distant  and  out  of  the 
way  parts  were  often  unexpectedly  valuable.  As  an  instance,  he  would  mention 
that  Alexandria  had  originally  been  selected  as  one  of  the  principal  stations  for 
observing  the  transit  of  Venus,  but  afterwards  it  was  given  up,  under  the  advice 
of  men  experienced  in  Eg}^ptian  meteorology,  in  favour  of  Cairo  and  Thebes, 
on  account  of  the  superior  chances  of  clear  skies  at  those  stations ;  and  the 
actual  results  had  justified  the  wisdom  of  this  change,  made  under  a  meteorological 
forecast,  in  a  very  remarkable  way. 

Mr.  Scott  sain  he  was  very  glad  to  hear  that  Mr.  Symons  had  succeeded  in 
getting  a  set  of  instruments  sent  out  to  the  Falkland  Islands.     The  Governor 
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had  recently  sent  a  requisition  for  an  anemometer  to  be  sent  out,  but  be  (Mr. 
Scott)  would  not  send  one  out  till  the  observers  there  could  read  their  barometers 
and  thermometers  correctly  first.  The  Meteorological  Office  had  had  a  set  of 
instruments  at  the  lighthouse  at  Cape  Pembroke  for  16  years,  but  the  records  were 
not  very  satisfactory,  and  he  (Mr.  Scott)  had  never  been  able  to  succeed  in  having 
the  station  inspected. 


XXX.  Description    of    a  New  Patent    Portable  Magnetic   Anemometer  and 
Current  Meter  for  Maritime  use.      By  R.  M.  Lowne. 

[Received  December  Ist.    Bead  December  16th,  1874.) 

The  instrament  which  is  here  described,  and  at  the  same  time  presented  to 
the  notice  of  the  Meteorological  Society,  has  been  in  some  measure  suggested 
to  the  constructor  by  ft  resolution  of  the  recent  Conference  on  Maritime 
Meteorology,  held  at  the  Meteorological  Office  in  London,  which  recom- 
mended that  **  various  forms  of  anemometers  should  be  specially  tested  by 
ships'*  at  sea,  with  a  view  to  prove  whether  reliable  results  can  be  obtained 
from  the  use  of  anemometers  at  sea  ;  and  by  a  desire  expressed  by  Herr  H. 
A.  Meyer,  of  Kiel,  the  Commissioner  for  investigating  the  German  seas,  to 
have  some  portable  and  convenient  form  of  instrument  contrived,  which 
might  be  made  available  for  examining  ocean  currents. 

The  particular  instrument  submitted  on  this  occasion  to  the  Society,  has 
been  completed  to  be  placed  in  Captain  Toynbee's  hands,  in  order  that  it  may 
liave  its  efficiency  and  usefulness  brought  to  a  practical  test  at  sea  in  ac- 
cordance with  the  suggestion  of  the  Maritime  Conference,  by  one  of  the 
experienced  captams  of  the  Cunard  line  of  steam  vessels. 

The  measurement  of  the  current,  whether  of  air  or  water,  is  primarily 
effected  in  this  instrument,  as  in  a  form  of  anemometer  originally  constructed 
for  Mr.  Casella  by  the  patentee,  by  the  revolution  of  a  wheel  carrying  a 
number  of  plates  of  very  thin  aluminium,  so  arranged  that  their  flat  surfaces 
ye  at  an  angle  of  45^  to  the  plane  of  the  wheel's  motion.  When  a  wheel  so 
{prmed  is  placed  in  a  current,  whether  of  air  or  water,  it  revolves  in  a 
given  time  a  number  of  turns  that  exactly  express  the  velocity  of  the  current 
which  passes  the  wheel.  The  number  of  the  revolutions  of  the  wheel  is 
indicated  by  pointers  turning  on  a  dial,  and  traversing  circles  on  which  the 
lineal  feet  of  the  current  are  expressed  by  graduations  and  figures.  The  fan- 
wheel  is  contained  within  a  metal  tube  open  at  both  ends,  and  is  so  placed 
that  its  own  axis  corresponds  with  the  axis  of  the  tube.  The  pivots  of  the 
axis  of  the  flan  are  of  conical  shape,  and  run  in  sapphire  centres ;  "by  this 
method  of  construction,  considerable  strength  is  secured,  at  the  same  time 
that  the  friction  is  reduced  to  a  very  trifling  amount.  The  entire  instrument 
is  made  of  considerably  greater  strength  than  the  forms  of  anemometer 
previously  constructed  by  the  patentee.  And  it  should  be  further  observed 
that  this  strength  can  be  very  readily  augmented  yet  more  in  the  case  of  an 
instrument  employed  for  investigating  deep-sea  currents. 
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But  the  great  feature  of  novelty  in  this  instrument  is  the  method  by  which 
the  motion  of  the  fan- wheel  is  communicated  to  the  indicating  apparatus.  In 
order  that  the  instrument  may  be  available  for  use  when  immersed  in  water, 
or  in  a  continuously  moist  atmosphere,  it  was  indispensable  timt  the 
mechanism  of  the  indicator  should  be  hermetically  sealed  up  from  all  contact 
with  the  medium  in  which  it  is  immersed,  at  the  same  time  that  the  intimate 
communication  between  the  revolving  fan  and  the  recording  mechanism  was 
as  intimately  preserved.  This  seemingly  impracticable  condition  has  been 
very  effectively,  and  quite  satisfactorily,  accomplished  by  the  employment  of 
magnetism.  There  are  in  the  anemometer  two  distinct  axes  ranging  in  the 
same  Hue,  and  separated  at  one  point  by  an  intervening  diaphragm  of  metal, 
which  forms  part  of  the  sealed  case  of  the  indicator.  One  of  these  axes  carries 
the  fan- wheel,  and  a  bar  magnet  revolving  at  right  angles  to  its  axle,  with  the 
fan.  The  second  axis  carries,  in  close  correspondence  with  the  magnet,  and 
only  separated  from  it  by  the  intervening  diaphragm  of  thin  metal,  a  piece 
of  fine  soft  iron  wire,  and  then  the  first  moving  parts  of  the  train  of  the  in- 
dicator. The  bar  of  soft  iron  becomes  a  magnet  \>j  induction,  and  is  so 
constrained  to  revolve  with  the  magnet  that  is  carried,  on  the  other  side  of 
the  diaphragm,  with  the  fan.  The  delicate  mechanism  of  the  indicator  is, 
by  this  arrangement,  kept  water  and  dust  tight.  The  working  parts  whiph 
are  exposed  to  the  current,  namely  the  fan-wheel,  axes,  and  magnet,  are  all, 
with  the  exception  of  the  aluminium,  very  carefully  tinned  after  they  are  put 
together,  so  as  to  present  an  outer  surface  of  tin  only,  which  is  also  protected 
by  lacquer  in  the  usual  way. 

The  instrument  indicates  low  velocities  with  great  accuracy  on  account  of 
the  extreme  lightness  of  the  works,  whilst  it  records  very  high  velocities 
without  any  danger  of  damage,  or  breaking,  for  the  same  i^eason  ;  the  fans, 
being  so  very  light,  move  with  the  current  almost  without  resistance.  With 
very  high  velocities,  however,  the  magnet  over-runs  the  soft  iron  bar  driving 
the  indicating  parts.  It  was  found,  by  careful  experiment,  that  this  result 
occurs  when  the  fan-magnet  revolves  8000  times  in  a  minute.  The  friction, 
at  this  velocity,  is  greater  than  the  attraction  of  the  magnet  and  soft  iron  bar. 

This  difficulty  has  been  entirely  met  by  the  provision  of  a  slip  of  metal  so 
planned  that  it  cuts  off  just  enough  of  the  fan-plates  to  reduce  the  velocity 
of  the  fan-wheel  one  half.  8000  revolutions  of  the  fan-wheel  and  magnet 
are  then  only  obtained  by  currents  moving  with  a  velocity  of  90  miles  an 
hour,  a  speed  which  it  is  presumed  is  fairly  in  excess  of  any  that  can  have  to 
be  measured. 

One  practical  objection  that  presented  itself  to  this  form  of  instrument 
when  it  was  first  planned,  was  the  danger  of  the  small  magnets  losing  too 
soon  their  magnetic  power.  After  much  thought  and  experiment,  this 
objection  has  been  entirely  obviated  by  the  very  simple  expedient  of  having 
a  powerful  permanent  magnet,  so  arranged  in  the  case  of  the  instrument,  as 
that  its  poles  act  inductively  upon  the  small  magnet  whenever  it  is  placed 
away  in  the  case,  and  so  maintain  the  magnetism  of  the  small  &n-wheel 
magnet  permanently. 
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The  large  magnet  has  soil  iron  projecting  at  right  angles  into  the  case  in 
such  a  manner  that  these  soft  iron  poles  lie  close  to  the  poles  of  the  fan- 
magnet  when  within  the  case.  The  large  magnet  has  an  armature  of  soft 
iron  fixed  across  its  steel  poles,  so  that  the  full  force  of  the  large  magnet  is 
only  brought  to  bear  upon  the  small  fan -magnet  when  this  armature  is 
temporarily  removed. 

Gymbals,  and  a  directing  yane,  have  been  prepared  to  carry  the  ane- 
mometer when  in  use  at  sea.  But  the  instrument  may  be  more  conveniently 
held  in  the  hand,  and  directed  by  it  to  the  wind,  for  brief  intermitting  obser- 
vations of  velocity  and  force.  Either  one  minute,  or  two  minutes,  may  be 
conveniently  taken  for  the  period  of  record  ;  and  a  stop  enables  the  recording 
train  to  be  instantaneously  started,  and  stopped.  It  will  be  observed  that 
this  stop  is  so  applied  as  simply  to  disconnect  the  recording  train  from  the 
fan,  which  continues  its  revolution.  In  this  way,  all  shock  from  sudden 
stoppage  of  the  fan-wheel,  or  inaccuracy  from  continued  impulse,  is  avoided. 

When  the  instrument  is  to  be  used  as  a  current  meter  it  is  attached  to  a 
hollow  cylindrical  vessel  with  conical  ends,  in  such  a  way  that  the  fan-wheel 
alone  is  exposed  to  the  current,  the  indicating  part  being  received  into  the 
ends  of  the  cylindrical  vessq].  The  cylindrical  vessel  is  attached  by  a  cord 
fixed  to  a  swivel  at  one  end,  and  in  such  a  way  that  the  length  of  the  cylin- 
drical vessel  secures  its  direction  and  keeps  the  fan-wheel  facing  the  current. 
The  current  meter  is  maintained  in  a  perpendicular  position  by  the  cylin- 
drical vessel  being  partially  filled  with  air.  This  makes  the  cone-ended 
cylinder  float  horizontally  end  on  to  the  stream.  The  whole  apparatus  sinks 
into  the  water  to  a  depth  which  is  regulated  by  the  amount  of  cord  paid  out, 
and  by  the  velocity  of  the  current. 

The  indications  of  the  indicating  mechanism  are  carefully  tested  by  experi  • 
ment  so  far  as  air  currents  are  concerned,  and  a  table  of  corrections  to  be 
applied  for  different  velocities  has  also  been  experimentally  and  very  carefully 
prepared.  A  similar  experimental  determination  of  corrections  for  water 
currents  at  different  velocities  is  also  required ;  but  opportunity  has  not  yet 
served  to  enable  the  constructor  to  work  this  out,  as  he  intends  to  do.  It  is 
a  curious  fact  in  regard  to  the  corrections  for  air  currents,  that  they  come  out 
the  same  whether  the  stop  is  used  for  high  velocities,  or  dispensed  with  for 
low  velocities.  A  convenient  table  is  supplied  with  the  instrument  to  enable 
revolutions  per  minute  to  be  at  once  transformed  into  velocities  in  miles  per 
hour.  A  similar  table  is  also  in  preparation  to  give  the  velocities  in  kilometers 
per  hour. 
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PROCEEDINGS    AT    THE    MEETINGS    OF   THE    SOCIETY. 

November  18th,  1874. 

Ordinary  Meeting. 

Robert  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Qiair. 

Isaac  Ashe,  M.D.,  Londonderry  District  Asylum,  Londonderry ; 

Egerton  Hubbard,  M.P.,  24  Prince's  Gate,  S  W. ; 

George  Wareinq  Ormerod,  M.A.,  F.G.S.,  Brookbank,  Teignmouth ; 

Henry  Pearde,  M.D.,  39  Osnaburgh  Street,  N.W. ; 

Henry  C.  Russell,  B.A.,  F.R.A.S.,  Government  Astronomer  for  New  Soath 
Wales,  Observatory,  Sydney ;  and 

F.  Shaw,  2  Swiss  Villas,  Scarborough, 
were  balloted  for  and  duly  elected  Fellows  of  the  Society. 

The  names  of  two  candidates  for  admission  into  the  ^ciety  were  read. 

Mr.  E.  G.  Aldridoe  and  Mr.  J.  S.  Harding  were  appointed  Auditors  ot 
the  Treasurer's  Account. 

The  President  read  a  *'  Report  concerning  the  Meeting  of  the  Conference  on 
Maritime  Meteorology  in  London,  August  31st,  1874."     (p.  256.) 

At  the  request  of  the  President,  Mr.  Scott  gave  a  brief  account  of  the  recent 
Meeting  of  the  Permanent  Committee  of  the  Vienna  Congress  at  Utrecht. 

The  following  papers  were  then  read :—  * 

"  On  the  Weather  of  Thirteen  Springs."    By  R.  Strachan,  F.M.S.  (p.  259.) 

"  Table  for  facilitating  the  determination  of  the  Dew  Point  from  'observtitions 
of  the  Dry  and  Wet  Bulb  Thermometers."  By  William  Mabriott,  F.M.S., 
Assistant  Secretary,    (p.  271.)  ^ 

"On  the  Heat  and  Damp  which  accompany  Cyclones."  By  ther  Hon.'  Ralph 
Abercromby,  F.M.S.    (p.  274.) 

The  Meeting  was  then  adjourned. 


December  16th,  1874. 

Ordinary  Meeting. 

Robert  Jaues  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Chair. 

William  Cornwall  Punnett,  St.  Stephen's,  Tunbridge,  and 

Rev.  George  T.  Ryves,  The  Vicarage,  Upper  Tean,  Stoke-on-Trent, 

were  balloted  for  and  duly  elected  Fellows  of  the  Society. 
The  names  of  eighteen  candidates  for  admission  into  the  Society  were  read. 

The  following  papers  were  then  read  :— 

"  Atmospheric  Pressure  and  Rainfall."    By  John  C.  Bloxam,  F.M.S.  (p.  277.) 

'<  Remarks  on  West  Indian  Cyclones."  By  F.  H.  Jahncke.  (Communicated 
by  R.  H.  Scott,  F.R.S.) 

[Beoeived  Noyember  14th,  1874.] 

I  have  drawn  a  rough  sketch  of  a  cvclone  with  its  variable  phases,  according 
to  the  best  of  my  experience.  Mr.  Meldrum^s  theory  is,  also,  somewhat  repre- 
sented, as  the  winds  of  the  central  part  are  connected  with  ascending  currents  ; 
but  I   think  this  is  rather  caused  by  the  numerous  whirls  which  are  on  the 
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fore  side  of  the  central  part,  for  after  the  calm  centre  has  passed,  these  whirls 
disappear,  and  the  wind  blows  with  a  steady  force,  and  tnen  diminishes  by 
deCTees. 

On  the  south-east  side  of  the  cyclone,  after  it  has  passed,  it  is  commonly  calm, 
with  or  without  run;  this  must  be  due  to  the  winds  being  south-west  and  south, 
and  drawing  along  with  the  calm  centre.  Immediately  in  the  wake  of  which,  or 
a  little  more  to  the  north,  there  is  generally  a  strong  S£  wind  with  heavy  rain 
occurring  some  time  after,  with  thunder  and  lightning:  it  appears  that  the 
equatoriiJ  current,  which  rushes  in  to  fill  up  the  depresaion  whicn  exists  in  the 
wake  behind  the  calm  centre,  is  arrested  by  the  polar  current  on  the  north  side, 
and  thus  causes  the  heavy  discharge  of  rain. 

Amongst  the  numerous  accounts  from  ships  which  have  come  under  my 
notice,  I  have  sometimes  found  that  a  captain  who  takes  great  interest  in  the 
matter  has  hove  to  in  time  to  ascertain  his  position,  but  even  then,  I  have 
noticed  that  he  has  made  a  mistake  in  heaving  to  on  the  wrong  tack ;  the 
variable  baffling  winds  causing  this,  until  the  centre  has  advanced  more  on  the 
ship,  when  the  wind  begins  to  blow  more  steadily :  then  he  discovered  that  he 
was  on  the  wrong  tack,  and  quickly  wears  his  ship  on  the  other  tack. 

Another  difficulty  is  to  find  out  what  course  the  storm  is  takine.  In  1872 
they  were  running  almost  firom  S  to  N,  sometimes  they  run  to  the  NW,  and  at 
other  times  firom  £  to  W,  in  the  tropical  latitudes. 

It  must,  also,  be  carefully  considered  what  are  the  qualities  of  the  ship,  and 
whether  she  is  lightly  or  heavily  laden ;  in  such  cases  the  ship*s  master  must 
use  his  own  judgment  as  to  what  is  best  to  be  done  for  the  safety  of  all  con- 
cerned. A  w^-con£tioned  ship  with  a  careful  commander  can  stand  a  good 
deal.  I  have  accounts  of  ships  which,  under  pre§s  of  sail,  have  run  out  of  it  and 
over  the  track  before  the  storm  disc  advanced  on  them.  It  will  require  careful 
study  to  lay  down  correct  rules  for  ships'  masters  to  avoid  these  terrible  pheno- 
mena, as  tne  tracks  of  the  cyclones  are  so  capricious ;  but  as  the  science  has 
greatly  advanced,  and  barometers  are  very  much  improved,  the  commander  of  a 
ship  may  prepare  a  great  deal  beforehand.  On  the  other  hand,  it  is  wrong  to 
blame  a  snip  s  master  for  his  misfortune,  which,  with  the  best  intention,  he 
cannot  avoid  very  easily. 

The  facts  are  not  based  upon  one  season's  observations,  but  on  20  years* 
experience,  ever  since  Colonel  Reid's  work  first  fell  into  my  hands. 

Mr.  Strachan  stated,  in  the  discussion  on  my  former  paper  (page  95),  that  my 
conclusions  were  unsupported  by  facts.  In  reply  to  this,  I  may  state  that  I  am 
in  possession  of  such  a  great  pile  of  the  daily  records  of  my  own  observations, 
as  well  as  those  I  have  collected  in  the  different  reports  of  cyclones,  that  I  could 
almost  write  a  book  on  the  subject. 

I  consider  that  Kamtz's  Meteorology  and  Professor  Dove's  work  (last  edition, 
1873)  are  the  best  books  on  this  subject;  Professor  Dove's  work  I  believe  to  be 
the  most  correct,  and  any  one  who  builds  upon  it  will  not  easily  fall  into  error. 
Professor  Reye,  in  his  work  (1872),  in  speaking  of  ascending  currents,  may  al- 
lude to  tornadoes  which  have  a  small  diameter ;  but  he  would  fall  into  error  if  he 
were  to  apply  this  theory  to  cyclones,  where  Professor  Dove's  theories  are  more 
correct.  On  page  146  of  this  work  he  speaks  of  all  the  old  authors,  and  says  it 
would  be  ungrateful  to  ignore  their  views ;  but  none  of  them  have  given  any 
satisfactory  explanation  of  their  development;  they  have  left  that  an  open 
question.  They  do  not  say  what  the  causes  are,  they  only  describe  the  pheno- 
mena. I  think  it  is  a  pity  that  Professor  Reye's  work  is  not  translated  into 
English  in  an  abridged  form. 

Mr.  Strachan  said  that  he  had  not  alleged  want  of  experience  on  the  part  of 
the  author,  but  that  his  former  paper  was  unsupported  by  facts,  and  he  was  of 
the  same  opinion  still. 

**  Notes  on  the  Weather  experienced  over  the  British  Isles  and  the  North- 
West  of  France,  during  the  nrst  few  days  of  October,  1874."  By  Robest  H. 
Scott,  P.R.S. 

[Received  November  16th,  1874.] 

The  object  of  this  short  communication  is  to  show  to  the  Society  the  risk 
which  is  run  when  conclusions  as  to  weather  are  drawn  from  comparatively  in- 
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sufficient  data.  In  the  particnlsr  case  in  qnestion  the  '  Balletin  International ' 
for  October  2nd  contained  a  chart  on  which  was  drawn  a  track  for  a  cyclone 
which  was  supposed  to  have  passed  northwards  from  near  Ushant  to  the  north  of 
Scotland,  ana  then  turned  eastwards.  The  facts  on  which  this  track  had  been 
drawn  were  the  telegraphic  reports  furnished  to  the  Paris  Observatoiy  by  the 
Meteorological  Office,  which  consisted  of  reports  from  only  six  stations  in  the 
United  Kingdom ;  ana  these  telegrams,  taken  with  those  from  France,  had  suffi- 
ciently indicated  the  existence  near  Ushant  of  an  area  of  depression  at  8  a.m. 
on  the  Ist  of  October,  and  the  existence  of  an  area  of  depression  ofT  the  north 
coast  of  Scotland  on  the  2nd  of  October  at  8  a.m. 

These  two  depressions  had  been  assumed  at  Paris  to  be  one  and  the  same,  in 
the  absence  of  sufficient  telegraphic  information  to  show  that  they  were  really 
distinct  one  from  the  other. 

It  is  self-evident  that,  as  the  Meteorological  Office  itself  receives  daily 
reports  from  29  stations  in  the  United  Kingdom,  which  admit  of  drawing  charts 
both  for  6  p.m.  and  8  a.m.,  as  well  as  a  few  reports  for  2  p.m.,  it  must  neces- 
sarily be  in  possession  of  more  complete  information  for  these  Islands  than  can 
be  obtainable  in  Paris  under  present  arrangements.  The  evidence  from  the 
British  Reports  shows  that  the  cyclonic  disturbance  which  lay  near  Ushant  at 
8  a.m.  on  tne  1st  moved  eastwards  during  the  da^,  and  died  out  before  it  reached 
Holland  in  the  course  of  the  night.  While  this  was  disappearing,  however,  a 
very  sudden  and  rapid  fall  of  the  barometer  set  in  at  our  northern  stations,  and 
by  8  a.m.  on  the  2nd  a  totally  new  disturbance  had  established  itself  over  the 
Hebrides,  which  subseauentlv  passed  eastwards  over  the  North  Sea. 

These  facts  simply  show  that  the  authorities  in  Paris  wouJd  not  have  drawn 
the  storm  track  given  on  the  Bulletin  for  October  2nd,  had  they  been  in  pos- 
session of  sufficiently  detailed  information  to  show  the  real  history  of  the  two 
storms. 

At  the  same  time,  the  occasion  seems  a  fitting  one  to  bring  before  the  Society 
a  suggestion  which  has  been  made  to  me  by  Major-General  it.  Strachey,  F.H.S., 
for  Sie  general  adoption  in  weaUier  maps  of  a  conical  projection  instead  of 
Mercator^s,  in  order  to  obviate  the  risk  of  incorrect  representation  of  the  shape 
and  dimensions  of  cyclonic  and  anti-cyclonic  areas,  owing  to  the  amount  of  dis- 
tortion, especially  in  high  latitudes,  rendered  necessary  by  the  use  of  the  latter 
projection.  With  this  object,  I  shall  read  to  the  Society  the  following  letter, 
which  contains  an  expression  of  General  Strachey's  views  : — 

"  Dear  Mr.  Scott, — Having  lately  had  occasion  to  examine  some  of  the 
charts  prepared  in  illustration  of  meteorological  memoirs,  as  well  as  those 

Sublished  by  our  Committee  with  the  daily  weather  reports,  and  similar  maps 
rawn  up  by  foreign  observers,  it  has  struck  me  that  considerable  advan- 
tage would  be  obtained  if  meteorolo^sts  settled  some  standard  system  of 
projection,  on  which  such  maps  should  be  commonlv  drawn.  Bv  coming  to 
an  understanding  on  this  subject,  all  meteorological  diagrams  Oi  the  nature 
referred  to  would  be  made  immediately  comparable,  and  could  be  joined  one 
to  another  if  a  suitable  projection  were  adopted. 

"  The  inconvenience  of  Mercator's  projection,  from  the  extreme  distortion 
it  introduces,  and  the  erroneous  directions  of  the  meridians  in  the  higher 
latitudes,  is  obvious.  I  have  drai^  out  a  scheme  of  projection  which  seems 
to  me  likely  to  be  suitable,  which  I  should  be  glad  to  submit  to  criticism, 
with  a  view  to  its  adoption,  either  as  it  stands,  or  subject  to  any  modification, 
for  the  reasons  I  have  explained. 

'*  As  the  greater  number  of  scientific  meteorologists  live  in  the  temperate 
parts  of  the  northern  hemisphere,  the  portion  of  the  terrestrial  surface  to  be 
represented  will  commonly  lie  between  the  latitudes  of  20°  and  70°. 

'*To  arrive  at  a  fairlv  accurate  projection  of  this  region,  I  would  propose 
to  adopt  a  conical  development,  the  surface  of  the  cone  being  supposea  to  cut 
the  sphere  on  the  25th  and  55th  circles  of  latitude.  I  find  that  by  such  a 
projection  the  error  in  the  positions  of  the  meridians  will  be  practically 
inappreciable  on  any  scale  likely  to  be  adopted  from  latitude  20°  N  to  latitude 
60°  N.  Beyond  these  limits  the  error  is  sensible,  but  nothing  at  idl  to  com- 
pare to  that  ca\ised  by  Mercator's  system. 

**  I  should  also  propose  to  depart  from  a  truly  conical  projection  by  makins 
the  degrees  of  tlie  meridian  equal,  and  adopting  the  length  of  the  meridioniu 
degree  at  latitude  45°  throughout  every  meridian. 


raOGKBDINGS  AT  HESriNOS. 


"  The  annexed  diagram  will  explain  the  pro- 
jections proposed. 

"  C  u  the  centre  of  the  sphere. 

"  D  B  A  d,  the  conical  sm-face  cutting  the 
■phere  at  latitudes  25°  and  55°.  1°  of  the 
meridian  at  latitude  46°  is  about  364,500  feet. 


10°  on  a  scale  of  s^^ — ,^ — -  =  2187  inches. 

20  millions 
The  radius  of  the  sphere  to  same  scale  ■= 
12'631  inches.  AB  is  assumed  to  be  equal  to 
30  degrees  ^-^  6'561  inches,  whence  it  will 
be  found  that  Aa  =  ll'MG  inches.  Bb  = 
7'187  inches,  and  BD  the  distance  of  the  apei 
of  the  cone,  or  the  centre  of  the  circles  of 
latitude  for  the  projection  from  the  circle  of 
fiS'Nis  n-311  inches. 

"  Farther,  it  will  be  fbnnd  that  the  several 
lengths  of  Uie  arcs  of  lonKitude  at  theTarious 
cirdea  of  latitude  are  aa  Follows : — 
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u  possible  to  the  actnal  scale  of  the  principal  maps  of  tlie  description  !i. 
qnestion  that  I  have  seen,  and  I  believe  that  it  will  be  found  conTenient 
generally. — I  am,  Ac,  (Signed)  Kichaed  Stracbet." 

Hr.  Strachah  aud  that,  so  far  aa  he  knew,  Mercator'a  projection  was  the  onlv 
one  that  conld  give  the  correct  path  of  the  storms  traced  npon  it  He  wonla, 
therefore,  like  to  know  how  the  present  conical  projection  proposed  to  ac< 
Gomplish  the  same  thing.  He  could  not  even  understand  how  the  true  direction 
of  the  wind  could  be  shown  on  thia  projection. 

The  Phbbident  pointed  out  that  uiere  was  still  a  considerable  amomit  of  dis- 
tortion in  the  part  of  maps  with  this  form  of  projections  which  are  farthest 
from  the  apex  of  the  cone.  This  projection  differs  from  Hercatoc's  in  ths 
fact  of  this  distortion  being  in  one  direction,  instead  of  in  two. 

Captain  Tothbee  aaid  that  the  proposed  chart  appeared  to  him  to  be  the  aame 
in  pnnciple  as  the  one  proposed  b}r  Captain  Hoffmejer,  only  adapted  for  use  in 
lower  latitndes.  He  said  that  at  present  he  was  not  convinced  that  the  advan- 
tagei  at  the  proposed  chart  surmounted  the  diaadvantagea  which  wonid  result  if 
we  gave  np  Mercator'a  Projection,  more  especially  when  considering  the  relative 
directions  of  wind,  and  the  tracks  of  the  storms.  He  would  like  to  see  the  same 
data  laid  down  on  both  projections,  by  which  a  Eur  comparison  might  be  made. 

Hr.  Ladobton  thought  that  the  very  great  distortion  of  Mercator'a  projection 
was  more  than  counterbalanced  by  the  advantage  which  it  had  of  showing  at  ■ 
glance  the  direction  of  the  wind  and  the  track  of  atorm,  an  advantage  which 
no  other  prtjection,  conical  or  otherwise,  possesied. 


QUABTXRLT  JOUStUL  Or  THX  MBTSOBOLOaiOAI.  SOCHTY. 


"  On  a  New  Eecordiag  Hygrometer."  Bj  H.  Neqbetti,  F.H.3.,  and  J.  W. 
Zambra,  F.U.3. 

[Beoeived  Norember  ITth,  1874.] 

Having,  on  Haj  20th,  eibibited  to  the  Society  our  new  form  of  Recording 
Thennometer,*  it  is  imiiecea»ary  on  the  preeent  occasion  to  do  more  than  refer 
to  DOT  previona  pqier  for  a  description  of  the  thermometers  employed,  and  to 
■tate  that  the  New  Recording  Hygrometer  cooaistB  at  two  of  these  luatrumonts 
(one  with  a  dry  hnlb  and  the  other  with  a  moistened  one)  fiied  to  a  single  frame 
capable  of  rotation  on  a  horizontal  axis. 

The  hygrometer  is  attached  to  an  alarm  clock,  as  will  be  seen  in  the  accom- 
pan^ng  woodcnt  In  this  instrument,  therefore,  observers  have  the  means  of 
takmgan  absolntely  accurate  determination  of  the  hnmidity  of  the  atmoaphere  at 
any  hoar  of  the  day  or  night  which  they  may  desire,  thus  preventinE  lacnnnwhen 
tb^  are  obliged  to  be  absent  at  died  observation  hours,  or  ensiblin^  them  to 
■obtain  that  great  lieaideratnm,  hygrometrical  records  in  the  early  monung  hours. 


Hr.  SmONB  said  that  Messrs.  Negretti  and  Zambra  were  hardly  doing  them* 
■elves  JQStice  in  saying  tliat  this  instniment  only  differed  from  the  previona  one 
in  that  there  were  two  thermometers  instead  of  one  :  they  had  now  anpplied  a 
complete  hygrometer,  which  would  be  very  useful  in  many  ways ;  for  Instance,  an 
obseTTer,^  ir  he  wanted  to  go  ont  to  dinner,  need  only  wind  up  the  clock,  and  tba 
obserrationa  wonld  be  taken  just  the  same  as  if  he  were  at  home.  Hygrometric 
observations  in  the  early  morning  hoars  were  also  a  great  desideratum  eaailj 
afforded  by  this  instrument. 

Hr.  BiKNiE  said  he  was  veiy^  glad  to  see  this  instrument,  and  thonght  it 
would  he  very  useful.  When  making  some  observations  on  evaporation  inlndia, 
it  wai  necessary  to  get  the  hnmidity  of  the  air ;  .and  if  he  had  had  one  of  these 


'  ■  Qurtsrl;  Jonnial,'  7al.  jL  p.  Itt. 
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instraments,  he  should  have  been  able  to  get  an  observation  at  midnight,  or  any 
other  hour,  without  the  necessity  of  personal  attendance. 

Mr.  Whipple  asked  whether,  as  the  water  cistern  seemed  separate  from  the 
Hygrometer,  the  instrument  could  be  used  during  frost  ? 

Mr.  Negretti  said  that  it  would  act  as  an  ordinar^r  Hygrometer,  by  having 
the  water  cup  attached  to  the  instrument  and  revolving  with  it ;  he  exhibited 
one  at  the  British  Association  at  Belfast  which  had  the  water  receptacle  attached 
to  it,  so  that  it  turned  over  with  the  instrument.    (See  Woodcut) 

*'  Results  of  Meteorological  Observations  made  at,  and  near,  St.  Paul's  Island, 
in  the  South  Indian  Ocean."    By  R.  H.  Scott,  FJR.S.    (p.  281.) 

'^  Description  of  a  New  Patent  Portable  Magnetic  Anemometer  and  Current 
Meter  for  Maritime  use.**    By  R.  M.  LoWNE.    (p.  285.) 

The  Meeting  was  then  adjourned. 
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An  AddresM  delivered  by  the  Preeident,  Bobebt  Jambs  Mann,  M.D.,  F.R.A.S., 
at  the  Annual  General  Meeting,  January  20th ,  1875. 

On  the  Twenty-fifth  Anniversary  of  the  history  of  the  Meteorological  Society, 
it  £a118  to  my  lot  to  have  once  again  to  address,  from  the  Presidential  chair,  a 
few  passing  words  of  congratulation,  and  of  hopeful  angary.  The  Report 
which  the  Council  and  Officers  have  heen  ahle  to  sahmit  at  this  Qi^neral 
Meeting  sufficiently  indicates  the  ground  upon  which  the  note  of  con- 
gratulation may  he  raised.  But  there  are  some  topics  comprised  within  the 
range  of  that  official  statement  of  affiurs,  that  so  immediately  concern  any 
*' forecast  of  a  high  pressure  area  and  fine  weather  ahead,"  over  and 
above  any  weight  they  possess  as  a  record  of  present  and  past  pro- 
ceedings, that  I  shall  hope  to  have  your  ready  indulgence  if  I  draw  some 
further,  and  some  more  special,  attention  to  them  upon  this  occasion. 

It  can  scarcely  have  escaped  the  observation  of  our  Fellows  that  the  prac- 
tical outcome  of  the  recent  Conference  of  Meteorologists  at  Leipzig,  of  the 
Meteorological  Congress  at  Vienna,  and  of  the  Maritime  Conference  in 
London,  is  an  unmistakeable  and  most  satisfiEbctory  movement  on  the  part  of 
the  leading  authorities  of  meteorological  science  towards  concerted  and 
uniform  action  in  the  prosecution  of  their  favourite  pursuit.  Meteorologists, 
in  these  international  gatherings,  have  unquestionably  taken  home  to  them- 
selves the  moral  of  the  old  world  fable,  which  told  how  much  stronger  a  bun- 
dle of  sticks  is,  than  are  the  individual  rods  of  which  it  is  composed  when 
these  are  dissevered  from  their  source  of  mutual  connection  and  support. 
The  proceedings  of  the  Maritime  Conference,  at-  which  it  was  my  pleasant 
privilege  to  assist  as  your  representative,  were  every  where  instinct  with  this 
spirit  and  teaching.     In  the  Report  of  the  deliberations  of  the  Conference 
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which  I  have  had  tlie  honour  to  present  to  my  colleagues  of  the  Council,  and 
which  has  been  printed  in  the  Quarterly  Journal,  it  will  be  noted  that  resolu- 
tion after  resolution  was  framed  to  insure  unift)nmty  of  procedure,  and  to 
bring  about  consentaneous  action.  The  two  Forms  for  the  authoritative 
Becord  of  Observations  which  have  been  matured  by  the  conjoint  action  of 
the  Meteorological  Office  and  of  our  Form  Committee  for  stations  of  the 
second  and  third  order,  must  be  accepted  as  first-fruits  of  our  contributions 
to  this  most  excellent  work ;  and  I  think  I  may  safely  say  that  the  Society  is 
to  be  warmly  congratulated  on  the  fact  that  the  larger  and  more  important  of 
these  Forms  has  been  adopted  by  the  Army  Medical  Department  of  our  own 
Government,  and  that  it  has  also  been  very  favourably  looked  upon  by  the 
Permanent  Committee  of  the  Vienna  Congress. 

But  the  Meteorological  Society  has  been  happily  moved  this  year  to  initiate 
something  further  in  the  way  of  practical  co-operative  work.  It  has  long  been 
obvious  that  a  series  of  well-considered  and  equipped,  and  carefully  inspected 
observatories,  assuming  the  full  responsibility  of  authorised  stations,  had 
become  matters  of  prime  necessity  to  the  future  of  our  history.  After  much 
careful  deliberation,  and  some  sustained  and  anxious  labour,  a  first  instalment 
of  these  *  authorised  observatories'  has  been  organised.  It  will  be  of  some 
interest  to  the  Fellows  to  observe  that  three  of  these  parent  stations  of  the 
Society  occupy  a  line  along  the  southern  land-range  of  England,  from  the  bold 
western  outpost  of  Dartmoor,  that  faces  the  inflowing  winds  of  the  Atlantic, 
through  the  channel  counties  of  Hampshire  and  Sussex  to  the  eastern  out- 
crop of  the  land  in  Kent.  The  great  western  inlet  of  the  Bristol  channel  is 
secured  by  a  station  at  Bath,  and  a  corresponding  station  for  the  eastern 
estuary,  the  Thames,  is  held  in  Essex,  at  Audley  End;  whilst  the 
central  land  tract  between  these  estuaries  is  marked  by  the  observatory  at 
Marlborough.  The  station  near  Louth  is  in  the  extension  of  this  eastern  line 
of  work  towards  the  north.  Cheadle  and  Buxton  are  admirable  central,  or 
midland,  stations,  the  observational  pivots  of  the  meteorology  of  England. 
The  narrow  northern  track,  the  neck  of  the  English  range  of  Great  Britain, 
is  efficiently  occupied  at  Hestholme,  near  Bedale,  in  Yorkshire.  A  station  at 
Carmarthen,  with  a  subsidiary  post  at  Pwllheli,  at  the  northern  extremity  of 
the  Bay  of  Cardigan,  are  the  observational  pillars  of  Wales,  that  catch  the  first 
impact  of  the  air-drifts  sweeping  over  St.  George's  Channel  and  the  Irish  Sea. 
These  stations  belonging  to  the  Society  are  further  very  happily  strengthened  by 
five  stations  belonging  to  the  Meteorological  Office,  at  which  entirely  analogous 
observations  will  be  made.  Of  these  Meteorological  Office  stations  one  is  in 
admirable  support  of  our  midland  stations  at  Cheadle  and  Buxton,  being 
situated  in  Warwickshire  ;  and  a  second  is  in  support  of  the  Thames  Estuary 
station,  being  at  Chatham.  The  other  three  stations  occupy  the  very  impor- 
tant outlying  districts  of  the  centre  and  north-west  coast  of  Ireland,  and  the 
grand  northern  outpost  at  the  portals  of  the  Arctic  sea,  namely  at 
Sumburgh  Head,  the  southern  promontory  of  the  Shetlands. 

The  Fellows  will  understand  that  these  are  all  stations  of  the  second  order, 
— that  is,  stations  which  do  not  undertake  the  work  of  continuous  automatic 
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record, — but  which  famish  the  larger  and  more  complete  record  required  by 
the  more  important  of  the  two  Forms  arranged  by  the  Meteorological  Office  and 
the  Committee  of  the  Society ;  and  which  are  administered  by  observers  of 
proved  experience,  attainments,  and  skill,  employing  compared  and  verified  in- 
struments of  the  highest  character,  and  submitting  their  observations  to  the 
supervision  and  approval  of  our  Council.  In  reference  to  the  character  of 
these  parent  stations,  it  will  be  sufficient  to  state  that  they  have  been  in- 
spected and  approved  by  our  very  exact  and  most  careful  Secretary,  Mr.  G.  J. 
Symons ;  and  I  may  perhaps  be  permitted  to  add  in  emphasis  to  what  has 
already  been  said  in  the  Report  about  this,  that  the  Society  is  very  largely  in- 
debted to  the  public  spuit  and  unflagging  energy  of  this  officer  for  the 
efficient  way  in  which,  at  considerable  cost,  both  of  time  and  labour,  to 
himself,  this  altogether  indispensable  work  of  supervision,  inspection,  and 
verification  has  been  performed.  Mr.  Symons,  in  the  prosecution  of  this  work, 
has  very  judiciously  prepared  for  permanent  preservation  in  our  archives 
a  most  interesting  series  of  sketch  surveys  and  plans  of  the  instrumental 
arrangements  of  these  observatories. 

It  gives  me  some  personal  pleasure  to  have  further  to  allude  in  this  place, 
to  another  promise  of  co-operative  alliance  and  strength,  which  has  grown  out 
of  the  proceedings  of  the  past  year,  in  the  arrangements  which  have  been 
entered  into  with  the  Meteorological  Office  of  the  Government.  A  plan  has 
now  been  matured  which  provides  that  the  observations  of  certain  of  our 
most  suitable  stations  shall  be  contributed  to  the  returns  of  the  Government 
Office,  with  the  reservation  to  ourselves  of  all  responsibihties  and  rights  in  these 
selected  observations,  and  with  a  payment  from  the  Office  to  the  revenue  of 
the  Society  of  a  sum  which  shall  suffice  to  cover  the  cost  of  the  work  en- 
tailed in  this  contribution.  It  will  be  to  the  material  benefit  of  our  Fellows 
that  printed  copies  of  these  returns,  with  other  analogous  and  closely  allied 
records,  will  be  available  for  periodic  issue  to  them  at  the  bare  cost  of  paper 
and  press-work.  This  plan  of  alliance,  it  will  be  found,  has  been  so  carefully 
arranged  by  your  Council,  that  our  own  individual  and  independent  action  is 
in  no  way  affected  in  the  system  of  co-operation  that  has  been  devised  ;  and 
there  is  reasonable  and  fair  ground  to  hope  that  the  **  treaty  alliance"  which 
has  thus  been  established  between  neighbouring  and  firiendly  powers  will 
mature  to  much  larger  proportions,  to  the  mutual  advantage  of  both  parties  in 
the  compact.  The  methodical  organisation  and  subsequent  discussion  of 
these  returns,  which  is  now  contemplated,  may  possibly  go  some  way  to 
redeem  meteorological  science  from  the  reproach  that  I  found  occasion  to 
allnde  to  recently  as  having  been  charged  to  its  account,  of  *'  heaping  millions 
of  useless  observations  upon  the  miUions  that  have  been  ahready  accumulated.'* 
At  any  rate,  these  authorised  and^tsarefully  inspected  observatories  have  been 
planned  upon  a  geographical  base  adapted  to  secure  a  full  and  comprehensive 
grasp  of  the  meteorology  of  England  and  Ireland,  and  which  will  be  further  filled 
in  by  other  stations,  with  similar  forethought  and  care,  as  the  best  and 
most  available  situations  for  these  extensions  can  be  determined :  and  the 
returns  from  these  stations,  it  is  hoped,  will  ultimately  be   s  c grouped  and  ab- 
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stracted  in  the  printed  Reports  as  to  enable  the  great  leading  features  of 
climate  and  season  to  be  apprehended  at  a  glance. 

In  speaking  of  the  success  which  has  attended  our  effort  during  the  past 
year  to  enlarge  the  sphere  of  our  alliances  and  sympathies,  I  cannot  refrain 
from  adding  to  the  catalogue  of  my  congratulations  an  expression  of  the 
satisfaction  both  the  Officers,  and  the  Council  and  Fellows,  feel  in  the  large 
and  distinguished  addition  that  has  been  made  to  our  phalanx  of  Honorary 
Members.  It  will  be  enough  in  this  presence  to  recal  once  again  the 
honoured  and  world-known  names  that  have  already  been  i^aced  before  the 
Meeting  in  the  Report  of  the  Counoily  those  namely  of  Buys  Ballot,  y(m 
Freeden,  Jelinek,  Kingston,  Von  Lament,  Loomis,  Mohn,  Nemnayer, 
Plantamour,  C.  Sainte-Claire  Deville,  Secchi,  and  Wild.  But  it  may  not  be 
altogether  out  of  place  to  remind  this  assembly  that  the  accession  of  these 
Honorary  Members  means  that  we  have  this  year  been  fortunate  enough  to 
extend  the  right  hand  of  dose  feUowship  from  eastern  Europe  to  the  lands 
west  of  the  Atlantic,  and  from  the  shores  of  the  Baltic  to  the  coasts  of  the 
sunny  Mediterranean.  The  countries  that  we  connect  in  friendly  communion 
with  ourselves  by  this  grasp  are,  Norway,  Russia,  Prusna,  Bavaria,  Austria, 
Holland,  France,  Switzerland,  Italy,  the  United  States  and  Canada. 

The  influence  of  meteorological  conditions  upcxn  the  public  health  of 
civilised  communities  has  again  been  very  remarkably  illustrated  during  the 
current  season  of  cold  and  gloom.  At  the  beginning  of  the  past  month  of 
December,  the  temperature,  after  a  comparatively  mild  period,  suddenly  fell 
many  degrees  below  that  at  which  water  freezes,  and  the  mean  temperature  of 
the  day  remained  below  82^  F  in  London  for  two  days  and  nights.  The  mor- 
tality in  the  metropolis  was  immediately  increased  nearly  two  thousand  over 
that  which  had  occurred  within  the  same  period  immediately  before.  The  mean 
temperature  in  London  ending  with  the  first  week  in  November,  was  51°'6, 
and  the  deaths  in  that  period  amounted  to  5,450.  The  mean  temperature  in 
London  for  the  next  month  was  89^  and  the  deaths  for  that  period 
amounted  to  7,859.  Of  this  large  number,  88  per  cent,  took  place  among 
children  under  5  years  of  age,  and  49  per  cent,  among  persons  exceeding  89 
years.  The  deaths  from  diseases  of  the  respiratory  organs  increased  at  this 
time  from  1,581  to  2,910.  The  average  weekly  mortaUty  in  London,  if  de- 
duced from  a  period  of  16  years,  is,  1,569.  The  mortality  for  the  week 
ending  December  12th,  was  2,082.  The  *  Lancet,'  in  contemplating  these 
facts,  drew  attention  to  an  old  investigation  of  a  very  notable  character,  which 
demonstrated  that  the  mortality  caused  by  cold  is  twice  as  great  under  the 
age  of  21,  as  it  is  between  21  and  40,  and  that  after  40  the  risk  to  life  from 
this  cause  is  doubled  every  nine  years.  In  a  thoughtful  and  very  excellent 
article,  printed  in  the  *  Times'  about  the  16th  of  December,  in  which  the  main 
object  of  the  writer  «was  to  point  the  moral,  for  the  behoof  of  the  general 
laity,  that  in  cold  weather  people,  and  especially  the  weak  members  of  the 
community,  should  husband  their  resources  of  natural  and  artificial  warmth, 
there  occurs  one  passage  that  so  forcibly  and  so  clearly  puts  the  im- 
portance of  a  proper  and  intelligent  apprehension  of  the  physiological  in- 
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flnence  of  cold  upon  the  living  animal  economy,  that  I  cannot  refrain  from 
reproducing  it  in  this  place,  in  ord^r  that  so  admirable  a  piece  of  hygienic 
wisdom  may  have  such  endorsement  as  our  notice  of  it  upon  this  occasion  can 
confer.     The  passage  to  which  I  refer  is  to  the  following  eflfect : — 

'*  The  struggle  of  the  human  body  against  cold,  it  must  be  remembered,  is 
fk  mere  matter  of  weight,  measure,  and  account.  Let  it  be  supposed  that  a 
given  person,  taking  his  ordinary  diet,  can  produce  an  amount  of  heat  which 
may  be  expressed  by  100.  By  taking  an  excess  of  food  he  may  perhaps 
produce  more,  say  120  ;  but  his  range  of  power  is  limited  by  his  digestion. 
If  he  is  put  to  live  in  a  cold  house,  and  is  imperfectly  protected  by  clothing, 
the  surrounding  air  carries  his  heat  away  as  fast  as  it  is  formed,  and  he  has 
consumed  say  60  of  his  120  before  mid-day  in  keeping  up  his  temperature 
to  its  natural  level.  In  the  afternoon  he  has  to  go  out  of  doors  into  an  air 
«till  colder,  and  he  has  only  60  of  heat-producing  power  with  which  to  resist 
the  external  weathw.  If  he  had  previously  been  in  a  warm  in-door  atmo- 
sphere, he  would  have  had  his  100,  or  120,  still  available.  A  person  who  is 
tmnecessarily  cold  within  doors  is  like  a  spendthrift  who  wastes  his  capital  in 
his  youth,  and  has  no  income  left  for  his  old  age.  To  keep  warm,  to  retain 
heat  within  the  body  instead  of  spending  it,  is  just  as  judicious  as  to  husband 
money  with  proper  economy ;  and  every  one  who  wishes  to  be  able  to  face 
cold  with  impunity  should  regard  the  avoidable  expenditure  and  loss  of  heat 
fts  foolish  extravagance.  To  attempt  to  ''harden"  people,  and  especially 
children,  against  cold  is  all  nonsense.  Cold  can  only  be  resisted  by  vital 
combustion  within  the  body ;  and  the  body  can  only  bum  what  is  supplied  to 
it,  and  that  only  in  the  measure  of  the  capacity  of  the  furnace.  Every  one 
who  is  exposed  to  cold  draws  upon  his  heat-producing  power  for  his  means  of 
resistance,  and  has  so  much  less  remaining  with  which  to  meet  the  next 
demand.  Persons  who  live  in  warm  houses,  and  who  wear  warm  clothing, 
may  go  out  into  any  degree  of  cold  with  impunity ;  while  those  who  suifor 
themselves  to  be  half  chilled  at  home,  must  expect  to  be  half  frozen  when  • 
they  are  abroad.  Modem  science  teaches  this  with  no  doubtful  voice  ;  and 
even  if  she  did  not  do  so,  the  experience  of  the  instincts  of  those  who  dwell 
in  coLd  countries  would  be  conclusive  on  the  point." 

The  &ct  which  is  so  prominently  marked  in  this  quotation  is  undoubtedly 
one  of  the  main  causes  of  danger  in  meteorological  vicissitude.  Risk  is  not 
incident  to  going  suddenly  from  a  warm  room  into  a  cold  outer  atmosphere. 
When  actually  incurred,  it  is  due  to  the  other  conditions  that  are  superadded 
to  such  change  of  position.  The  popular,  and  almost  universal  notion  that 
it  is  dangerous  to  go  out  from  a  warm  room  intd  cold  air  arises  from  the 
misapprehension,  and  fallacy,  of  confusing  such  transition  with  the  leaving  a 
heated  room,  where  fatigue  and  perspiration  have  been  induced,  with  in- 
sufficiency of  warm  clothing,  and  in  that  state  encountering  the  chill  of  a 
cold  draught,  or  of  a  very  low  temperature.  That,  however,  it  will  be 
observed,  is  altogether  a  different  affair,  and  a  very  insufficient  ground  for  the 
most  reprehensible  myth  which  has  been  fabricated  from  it, — namely,  that  the 
delicate  and  young  can  be  hardened  by  exposure  to  cold.     The  frequent 
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vicissitudes  of  the  English  climate  are  nndeniable  features  in  its  meteorology ; 
but  my  own  experience,  gained  in  a  large  degree  in  what  is  popularly  termed 
a  more  genial,  and  a  less   changefdl,    climate,    leaves   me  with  a  strong 
conviction  that  even  in  England  we  gain  quite  as  much  as  we  lose,  if  we 
understand  the  matter  aright,  and  bring  into  play  such  expedients  as  our 
civilised  facilities  enable  us  to  apply.    There  is,  in  reality,   atmospheric 
Ticissitude  in  nearly  all  situations,  excepting  in  some  of  the  most  intolerable 
insular,  or  pseudo-insular,  climates.     In  the  lauded  climate  of  Natal,  where 
there  is  almost  an  entire  absence  of  frost,  and  where  bright  sunshine  is  the 
normal  condition  of  the  winter,  a  fall  of  from  thirty  to  thirty-six  degrees 
of  temperature  within  a  few  hours  is  by  no  means  an  infrequent  occurrence. 
Such  vicissitudes  of  temperature  are,  indeed,  the:  proper  conditions  that  hang 
upon  the  **  great  breathing  play*'  of  the  atmosphere ; — the  alternate  swayings 
to  and  fro  whereby  its  inherent  purity,  and  essential  standard  of  physical 
condition,   are  preserved.     The  vast  lungs  of  the  earth,  by  some  hidden 
mechanism,  as  yet  but  imperfectly  seized  by  the  intellectual  grasp  of  meteoro- 
logical science,  although  so  pertinaciously  sought  after,  and  so    ardently 
desired,  are  continually  wafting  to  and  fro  the  warm  currents  from  the 
tropics  at  low  latitudes  and  the  cold  blasts  from  the  higher  parallels.    The 
diurnal  oscillations  of  the  barometer  are  the  normal  and  visible  signs  of  these 
respiratory  heavings  of  the  earth,  while  the  periodically  alternating  north- 
east and  southwest  winds  are  the  strained  and  forced  movements   of   the 
breathing.     A  very  shrewd  and  sagacious  observer  of  all  that  'relates  to  cli- 
mate and  weather,  my  estimable  old  friend  Dr.  Charles  J.  B.  Williams,  has 
been  in  the  habit,  through  nearly  half  a  century  of  professional  and  scientific 
life,  of  drawing  attention  to  the  almost  regular  recurrence  of  these  warm  and 
cold  "  sets**  of  the  air,  and  has  acquired  considerable  facility,  in  all  but  ex- 
ceptional times,  when  the  perturbing  impulses  overbear  the  more  orderly  forces, 
of  approximately  anticipating  the  periods  of  change.      The  genial,  and  in- 
clement fits  of  the  weather  so  strikingly  marked  in  the  British  Isles,  are 
undoubtedly  due  to  these  periodical  reversals  of  the  great  dominating  cur- 
rents of  the  air.     When  the  secrets  of  this  notable  piece  of  pneumatic 
mechanism  have  been  tracked  to  their  hidden  lair,  and  when  a  more  intelli- 
gent obedience  is  given  by  the  general  community  to  the  great  laws  of 
physical  necessity  that  physiology  and  meteorology  are  codifying  by  their 
coi^oint  and  consentaneous  observation  and  study,  the  exceptional  death- 
rates  which  are  now  laid  at  the  door  of  cold,  will  certainly  be  transferred, 
in  a  very  material  degree,  to  the  account  of  human  perversity  or  ignorance. 
It  is  well  known  that  the  epidemic  fevers  which  claim  a  constant  and  serious 
tribute  from  human  life,  are  compensatory  powers  in  the  balance.     They  are 
less  fatal  in  seasons  of  cold.     In  a  suggestive  and  deeply  interesting  paper, 
printed  in  the  *  Sanitary  Record  *  of  the  14th  of  November  last,  our  long  tried 
colleague  and  excellent  friend  and  Honorary  Secretary,  Dr.  Tripe,  points  out 
that  of    81,884   deaths   within   the   districts  of  London  from  scarlatina, 
14,067  occurred  in  spring,  20,826  in  winter,  18,829  in  summer,  and  29,112 
in  autumn,  that  high  number  being,  it  will  be  remembered,  in  a  large  degree 
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the  crop  reaped  from  seeds  sown  in  the  still  hotter  season  of  the  preceding 
summer.  The  greatest  mortality  in  scarlet  fever  occurs  in  the  season  when 
the  mean  temperature  Hes  between  49°'6  and  66°-9  A  mean  weekly  tem- 
perature below  40^  is  invariably  coincident  with  a  concomitant  decrease  of 
mortality  from  this  disease. 

Considerations  of  this  class  bring  very  forcibly  home  to  our  apprehension 
the  great  practical  fact  which  it  has  been  my  main  object  to  introduce  by 
these  remarks,  namely,  the  pressing  need  that  there  is  for  a  scientific  and 
systematic  study  of  the  health  and  death-rates  of  the  human  community  in 
connection  with  meteorological  conditions  and  vicissitudes,  a  work  that  can 
in  no  way  be  more  efficiently  and  satisfactorily  carried  out  than  by  enlisting 
the  oo-operation  and  service  of  the  intelligent  and  specially  trained 
gentlemen  who,  as  the  Medical  Officers  of  Health,  have  charge  of  the  sanitary 
condition  of  large  and  crowded  sections  of  the  community.  I  am  sure  that 
I  can  give  but  a  very  insufficient  expression  to  your  appreciation,  as  meteoro- 
logists, when  I  thus  mark  our  earnest  desire  to  see  this  urgent  and  very 
rapidly  enlarging  need  adequately  provided  for,  and  when  I  thus  publicly 
place  on  record  the  very  cordial  satisfaction  with  which  we  hail  the  recent 
important  and  welcome  accession  of  public  officers  of  health  to  the  ranks  of 
oar  fellowship. 

In  connection  with  this  allusion  to  the  physiological  influence  of  meteoro- 
logical vicissitude,  I  may  perhaps  take  this  occasion  to  remark,  that  I  think  a 
Meteorological  Society  which  sits  by  incorporated  authority  beneath  the 
shadow  of  the  Victoria  Tower  has,  in  a  certain  sense,  inherited  the  task 
which  was  so  auspiciously  commenced  by  Luke  Howard  sixty-eight  years  ago* 
The  climate,  and  more  especially  the  winter  climate,  of  London  has  now 
become  a  matter  of  immediate  daily  interest  to  some  three  millions  and  a 
half  of  people,  and  it  is  certainly  one  that  admits  of  some  more  exact  and 
definite  form  of  description  and  expression  than  has  yet  been  obtained. 
Ihiring  the  past  year  we  have  had  one  notable  contribution  in  this  directioni 
in  the  series  of  papers,  by  one  of  our  Fellows,  on  the  Weather  of  Thirteen 
Seasons  in  London.  From  his  observations  of  18  y^ars,  Mr.  Strachan  gives 
dO^  as  the  mean  winter  temperature  of  London,  and  8^*5  as  the  mean 
winter  daily  range  ;  but  he  points  out  that  the  mean  temperature  of  either 
of  the  winter  months  may  vary  as  much  as  18^,  and  that  the  mean  monthly 
temperature  in  London  may  be  as  low  as  88^*6,  or  as  high  as  46°'4. 
According  to  Mr.  Strachan,  rain  Ms  in  winter  in  London,  upon  an  average, 
on  47  days,  and  snow  on  7  days.  There  are  during  the  season  58  occurrences 
of  mild  equatorial  winds,  and  27  of  cold  polar  winds.  The  mean  tempera- 
ture for  the  months  of  December  and  February  is  41°,  and  the  mean  tem- 
perature for  January  is  88^*5,  or  2°*5  lower.  Bain  may  be  expected  to  fall 
on  15  days  in  December;  on  17  days  in  January;  and  on  15  days  in 
February.  Snow  may  be  looked  for  on  2  days  in  December,  on  8  days  in 
January,  and  on  2  days  in  February.  During  the  entire  period  of  90  winter 
days  there  should  be  only  2  days  of  unclouded  sunshine ;  and  55  days  of 
unbroken  cloud ;   88  days  giving  passing  glimpses  of  sun  among  broken 
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clouds.  These  figures  may  possibly  require  either  confirmation,  or  modi- 
fication, from  a  more  extended  series  of  observations,  and  perhaps  from  a 
more  exhaustive  discussion ;  but  even  in  their  present  form  they  are  full 
of  suggestion,  and  of  marked  interest. 

It  will  be  remembered  that  one  of  the  most  remarkable  contributions  to  the 
knowledge  of  the  climate  of  London  made  since  Luke  Howard's  time,  was 
the  paper  communicated  by  our  veteran  and  distinguished  colleague,  Mr. 
Glaisher,  and  printed  in  the  *  Proceedings*  of  the  Society  for  February  1865,  in 
which  was  given  the  mean  temperature  at  Ghreenwioh  for  ev^ry  day  in  the 
year,  deduced  from  Greenwich  observations  for  50  years.  The  Fellows  will 
be  gratified  to  learn  that  Mr.  Glaisher  has  a  most  interesting  and  important 
addition  to  this  series  of  the  daily  temperatures  for  another  period  of  ten 
years  nearly  ready  for  printing. 

The  Society  will  be  aware,  apart  from  the  notice  of  the  matter  that  is  con- 
tained in  the  Report  of  the  Council,  of  the  efibrt  that  has  recently  been  made 
tore-awaken  interest  in  the  observation  of  periodical  phenomena  that  are  affected 
by  the  march  and  diversity  of  the  seasons.  Attention  had  been  drawn  to  the 
action  of  continental  meteorologists  in  this  direction  by  a  Report  presented  to 
the  Meeting  of  the  British  Association  for  the  Advancement  of  Science  held 
at  Cambridge  in  1845.  A  review,  and  reconsideration,  of  this  Report  at 
once  made  it  manifest  that  the  proceedings  adopted  by  continental  naturalists 
but  imperfectly  met  the  requirements  of  our  own  case,  and  it  was  further  felt 
that  it  was  of  some  practical  importance  that  the  observations  in  the  various 
departments  of  nature  should  be  limited  as  far  as  possible  to  representative 
objects,  instead  of  being  spread  over  a  larger  and  more  comprehensive  series. 
The  Committee  of  the  Society,  contemplating  the  work  from  this  point  of 
view,  was  fortunate  in  securing  the  advice  and  co-operation  of  some  distin- 
guished naturalists  eminently  qualified  to  give  them  the  assistance  they 
required.  Professor  Newton,  of  Cambridge,  who  has  himself  contrived,  and 
carried  out,  a  very  efiective  plan  for  the  symbolical  record  of  the  habits  of 
birds,  has  in  connection  with  this  matter  supplied  a  list  of  the  species  which 
he  recommends  for  observation  in  connection  with  the  recurrence  of  the 
seasons,  and  has  accompanied  his  Ust  with  some  very  valuable  practical  remarks. 
Mr,  McLachlan,  of  the  Royal  Horticultural  Society,  has  rendered  the  same 
service  for  insects ;  and  the  Rev.  T.  A.  Preston,  of  Marlborough  College,  who 
has  e]]joyed  a  very  exceptional  advantage  in  the  prosecution  of  his  researches 
into  the  habits  of  plants  on  account  of  the  large  staff  of  lynx-eyed  observers 
that  he  has  at  command  to  scour  the  country  for  miles  around  in  the  boys  of 
the  College,  has  furnished  a  list  of  71  standard  plants  most  deserving  of  notice, 
and  he  has  supplemented  this  list  for  purposes  of  reference  and  check  with  a 
table  giving  the  earliest  and  latest  dates  of  the  flowering  of  some  of  the 
most  characteristic  of  the  series  according  to  Marlborough  experience  gleaned 
during  ten  years.  Professor  Thiselton  Dyer,  of  the  Royal  Horticultural 
Society,  has  also  furnished  some  valuable  remarks.  I  commend  these  very 
valuable  communications  to  your  notice,  and  at  the  same  time  ask  your  per- 
mission to  record  our  deep  sense  of  the  service  we  have  received  at  the  hands 
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of  these  gentlemen.  Bat  while  performing  this  act  of  most  pleasant  duty  I 
have  also  to  remark  that  these  contributions  are  by  no  means  to  be  looked 
upon  as  settled  and  final  instructions,  they  are  merely  suggestions  thrown 
out  in  breaking  new  ground,  and  are,  indeed,  still  under  discussion  and 
revision.  They  are  avowedly  intended,  in  the  main,  to  direct  and  stimulate 
the  attention  of  a  new  cohort  of  observers,  who,  in  the  end,  will  have  to  es- 
tablish their  own  methods.  Mr.  Preston  remarks,  in  regard  to  his  own  very 
excellent  and  well-considered  communication,  that  at  present  the  whole  sub- 
ject must  be  held  to  be  in  its  infancy.  Professor  Newton,  in  alluding  to  his 
own  experience,  takes  occasion  in  one  place  to  say  that  he  has  been  led  to  the 
conclusion  that  birds  are  not  materially  affected  by  accidental  vicissitudes  of 
weather,  but  that  their  habits  are  obviously  ruled  by  the  grand  march  of  the 
seasons,  which  is  independent,  and  external  to,  these  brief  incidents  of  change. 
It  may  perhaps  be  worth  while,  in  reference  to  this  remark,  to  point  out  that 
this  is  the  very  consideration  which  commends  observations  of  this  character 
to  the  notice  of  meteorologists.  The  object  of  the  observation  of  what  is 
now  termed  phonological  phenomena  is  to  supplement  the  records  of  ther-. 
mometers  and  kindred  instruments  by  the  aid  of  a  mechanism  that  is  more 
exquisitely  sensitive,  and  more  refined,  than  any  that  can  be  constructed  of 
mercury,  spirit  and  glass ; — namely,  the  delicate  organisation  of  living  structure. 
The  impressions  which  are  made  upon  this  structure  are  registered  in  the  habits 
and  movements  of  the  creatures  that  are  formed  by  its  instrumentality. 
Through  such  registers  indications  of  the  diversity  of  seasons  from  year  to 
year  may  be  secured,  which  might  be  overlooked,  or  lost,  if  these  refined 
supplementary  observations  were  not  made.  The  meteorologist  proposes,  then, 
by  these  observations  to  ascertain,  not  how  living  plants  and  animals  are 
affected  by  changes,  or  by  extreme  conditions  of  weather, — but  how  irregu- 
larities of  the  seasons  in  different  years  are  manifested  by  unusual  proceedings 
on  the  part  of  the  sensitive  organisations  that  are  dependent  upon  their 
transition  and  recurrence  for  their  well-being,  and  for  the  performance  of 
their  functions. 

The  care  that  has  recently  been  given  by  the  Editing  Committee,  and  by 
the  Couneil,  to  introduce  a  more  rigid  economy  into  the  production  of  the 
Journal  is  worthy  of  the  notice  of  the  Fellows,  on  account  of  the  success 
that  has  attended  the  efforts  of  their  Officers.  The  Report  of  the  Council 
shows  that  very  nearly  as  much  printed  matter  again  is  now  issued  in  the 
Journal  without  any  material  addition  to  this  branch  of  the  expenditure. 
This  spirit  of  economy  has,  however,  not  been  exclusively  confined  to  the 
printing.  Notwithstanding  the  maintenance  of  the  Office  and  Library,  and 
of  the  salaried  Assistant  Secretaiy  and  Librarian,  and  some  further  special 
provisions  for  exceptional  expenditure  connected  with  the  development  of 
other  works  of  usefulness,  the  income  of  the  Society  would  have  been  in 
excess  of  its  expenditure  but  for  the  charge  of  inspecting  and  starting  the 
new  ob&erving  stations ;  and  even  with  this,  judiciously  incurred  outlay,  the 
excess  which  has  to  be  provided  for  independently  of  current  income  is  of  a 
very  trifling  amount. 


806  QUARTERLY  JOURNAL  OF  THE  METEOROLOGICAL  SOCIETY. 

It  has,  however,  heen  with  some  measure  of  regret,  that  in  its  fealty  to 
this  principle  of  economy  the  Library  Committee  has  felt  itself  constrained  to 
defer  a  work  that  is  of  some  importance  to  the  full  utilisation  of  the  Library 
of  the  Society,  namely,  the  printing  of  a  Catalogue  of  its  Books.  But  in 
the  mean  time,  as  a  step  towards  the  desired  end,  the  books  have  been 
reduced  to  jexcellent  order,  and  a  slip  catalogue  has  been  prepared  in  manu- 
script which  will  answer  all  the  purposes  of  a  Library  Catalogue.  The 
Society  is  indebted  to  the  industry  and  care  of  its  Assistant  Secretary  and 
Librarian  for  the  satisfactory  accomplishment  of  this  task.  In  a  Meteoro- 
logical Library,  where  many  of  the  books  and  documents  must  of  necesflity 
be  of  a  fragmentary  and  desultory  character,  the  value  of  the  accumulated 
material  is  almost  entirely  dependent  upon  its  ready  accessibility,  and  the 
formation  of  a  good  catalogue  is,  therefore,  an  affair  of  indispensable  neces- 
sity. It  is  to  be  hoped,  however,  that  the  acquisition  of  a  complete  library 
of  standard  and  classical  works  of  Meteorological  Science,  over  and  above  the 
waifs  and  strays  of  observational  record  and  of  current  work,  is  an  event 
that  may  be  now  definitely  contemplated  by  the  Society. 

There  is  one  topic  which  was  only  touched  by  a  passing  notice  in  the 
Anniversary  Address  of  last  year,  on  account  of  exigencies  of  time  and  space, 
but  which  it  would  be  a  reproach  to  your  President>  just  at  this  time,  not  to 
allude  to  more  definitely.  I  refer  to  the  probable  connection  of  changes  in 
the  physical  condition  of  the  sun  with  the  vicissitudes  of  meteorological 
conditions  upon  the  earth.  I  therefore  pray  your  indulgence  if  I  devote  the 
concluding  words  that  can  be  allowed  me  upon  this  occasion  to  this  theme,  en- 
larged and  illuminated  as  it  has  recently  been  by  some  of  the  most  brilliant 
discoveries,  and  some  of  the  most  marvellous  deductions  of  the  age. 

It  has  long  been  understood  that  all  the  varied  phenomena,  involving 
movement  and  change,  which  take  place  upon  the  earth,  are  as  absolutely 
due  to  the  glorious  luminary  which  is  the  centre  of  our  world-system,  as  are 
the  light  and  heat  which  we  receive  more  palpably  and  demonstratively  from 
that  source.  This  statement  is  to  be  accepted,  not  in  any  merely  imaginative 
or  qualified  sense,  but  as  a  hard  and  sharply-defined  physical  fact.  If  the 
solar  influence  were  cut  off,  in  direct  negation,  from  the  earth,  its  surface 
arrangements,  now  so  instinct  with  elasticity  and  movement,  would  be  rapidly 
changed  into  a  mere  dead  precipitate  of  motionless,  unchanging  matter;*— 
a  true  lifeless  chaos  in  the  most  rigid  acceptation  of  the  term.  In  the  £ur 
polar  regions,  where  the  immediate  solar  influence  is  withdrawn  for  months 
at  a  stretch,  a  near  approach  to  this  stagnant  state  of  material  nature  is 
actually  seen  during  the  long  sunless  period.  !rhe  air,  and  a  few  lingering 
sparks  of  animated  existence,  are  the  only  objects  that  retain  the  power 
of  movement,  and  of  material  change.  The  sun  may  thus  be  looked  upon 
as  the  great  potential  source  of  energy,  vitality  and  power ;  the  earth  as  the 
passive  recipient  of  the  motive  emanations  from  the  sun,  so  fashioned  and 
fr-amed  that  it  can  be  organised  and  vitalised  to  useful  purpose  by  their 
operations. 

Now  the  first  marvellous  perception  that  comes  over  the  mind  of  the 
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thoughtful  inquirer,  when  he  ventures  to  penetrate  a  step  further  into  this 
weird  region  of  human  knowledge,  is  the  tremendous  dimension  of  the 
mass  which  is  devoted  in  this  scheme  to  £he  initiation  of  motive  energy, 
compared  with  the  passive  material  which  has  to  he  awakened  hy  its 
agency  into  activity  and  life.  The  visihle  sphere  of  the  solar  luminary, 
apart  from  any  outlying  appendages  that  fringe  round  its  familiar  face, 
is,  it  will  be  remembered,  nearly  one  million  of  miles  across,  and  it  has  a 
circumference  nearly  as  vast  again  as  the  orbit  of  the  moon.  It  is 
1,278,000  times  as  large  again  as  the  earth;  and,  in  its  own  central  and 
grand  predominance  of  might,  six  hundred  times  more  huge  than  the 
entire  family  of  primary  and  secondary  orbs  that  are  hung  upon  its  sup- 
port in  the  firmament ;  and  of  those  orbs  the  large  outer  planets  are  most 
probably  subsidiary  and  supplementary  heat-suns,  aiding  the  force-initiating 
efforts  of  the  central  luminary,  rather  than  members  of  the  world- 
brotherhood  that  are  recipients  from  it  of  power.  So  preponderant  and 
mighty  in  the  great  scheme  of  Nature  are  the  active  elements,  in  comparison 
and  contrast  with  the  passive  constituents,  of  the  combination. 

The  heat  which  is  present  at  the  luminous  surface,  or  photosphere  of  the 
vast  solar  sphere,  is  most  probably  forty-five  times  more  intense  than  the  heat 
which  is  generated  in  the  best  furnaces  of  man's  machinery.  Sir  William 
Thomson,  an  altogether  competent  authority,  estimates  it  at  4,500°  of  Fah. 
The  heat  power  which  arrives  from  the  sun  upon  the  earth  would  be  enough, 
according  to  a  recent  calculation,  to  keep  548,000  millions  of  steam  engines 
of  400  horse-power  working  continuously,  although  the  earth  only  receives 
the  2,188  millionth  part  of  the  heat  which  issues  from  the  central  source. 
The  material  substance  of  which  the  sun  is  composed  is,  no  doubt,  under 
these  conditions,  molten,  or  vaporised  by  the  high  temperature  which  it  has 
to  endure,  and  is  shining  in  virtue  of  the  intensity  of  its  heat.  The  sun's 
surface  is  a  sea  of  liquid  fire,  in  which  the  most  stubborn  metallic  and  rocky 
substances  are  fused,  and  in  some  measure  sublimed  into  vapours  which  glow 
by  their  own  inherent  splendour.  By  the  aid  of  the  spectroscope  bright 
flames  of  this  character  are  actually  seen  leaping  up  from  the  sun's  surfiEuse 
60,000  and  even  100,000  miles  high.  Columns  of  luminous  gas  of  these 
stupendous  dimensions  are,  from  time  to  time,  shot  forth  from  the  molten 
sea,  rolling  back  the  outer  surface  of  incandescent  brilliance,  and  leaving 
dark  chasms  below,  that  then  have  to  be  gradually  filled  in  by  the  regurgi- 
tation of  the  shining  whirlpool.  These  dark  chasms,  opened  out  in  the  flame- 
sea  of  the  sun  by  its  gaseous  eruptions,  are  seen  from  the  earth  as  dark  spots 
drifting  across  the  solar  face.  Some  of  these  chasms  are  of  almost  incon- 
ceivable dimensions;  one  that  was  observed  upon  the  sun  on  the  80th  of 
August,  1889,  was  found  to  be  187,000  miles  across,  and  to  have  an  area  of 
25,000  millions  of  square  miles,  and  could  have  swallowed  up  in  its  caver- 
nous depths  many  score  Earths  as  easily  as  a  bucket  could  swallow  up  a 
handful  of  peas.  Many  of  the  stubborn  elements  which  support  these  solar 
fires  are  now  known  from  the  researches  of  spectroscopists.  They  are  such 
ff^miliftp  bodies  as  sodium,  magnesium,  calcium,  aluminium,  iron,  manganese, 
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and  hydrogen.  The  light  which  is  emitted  from  the  snn  is  generated  by  the 
heating  of  the  onvaporiBed  particles  of  the  denser  of  these  bodies  in  glowing 
flame,  as  particles  of  on  vaporised  carbon  are  heated  by  the  glowing  gas  from 
artificial  hydro-carbon  sources  of  illumination.  Solid  nodules  of  the  denser 
elements  are  even  ejected  before  the  outbursts  of  the  flaming  gas  so  fisir  that 
they  travel  beyond  the  reclaiming  power  of  the  sun,  and  then  constitute 
streams  of  trailing  meteors. 

It  is  by  operations  of  this  class,  imperfectly  fathomed  as  they  have  yet 
been  by  the  intellect  of  man,  that  the  sun  is  kept  in  its  state  of  seething 
activity.  It  is  the  remote  trembling  of  these  mighty  outbursts  in  the  solar 
ocean  of  flame  that  awaken  movement  and  life  in  our  changing  and  growing 
world.  As,  then,  these  marvellous  operations,  now  traced  in  uiieeasing  pro- 
gression in  the  sun,  are  thus  intimately  connected  with  the  physical  changes 
evoked  upon  the  earth,  there  is  the  most  obvious  reason  why  the  opposite 
ends  of  the  chain  of  causation  should  be  watched,  and  compared,  in  any 
Bcientiflc  effort  to  arrive  at  a  comprehensive  theory  of  their  nature  and 
meaning ;  and  this,  therefore,  is  summarily  the  essence  of  the  new  dogma 
which  prescribes  that  the  study  of  the  solar  physics  must  henceforth  form  a 
part  of  meteorological  investigation,  and  that  the  spectroscope  shall  hence- 
forth be  installed  by  thu  side  of  the  thermometer  and  barometer.  What 
is  essentially  desired  by  t^e  advocates  of  this  extended  method  of  procedure 
is,  that  cycles  of  exceptional  phenomena  observed  in  the  sun  shall  be  dis- 
cussed and  compared  with  recurring  cycles  of  meteorological  vicissitudes.  The 
ascertained  cyclical  recurrence  of  maximum  and  minimum  periods  of  sun-spots 
has  very  naturally  suggested  itself,  in  the  first  instance,  as  one  very  obvious 
comparison  that  may  be  instituted  with  the  recurring  cycles  of  maximum  and 
minimum  temperature  upon  the  earth,  and  of  maximum  and  minimum  rain- 
fall. It  is  altogether  rational  to  conceive  that  any  period  which  is  marked 
by  unusual  activity  of  eruptive  outbursts,  and  of  flame  production,  in  the  sun, 
may  have  its  concomitant  and  correlative  season  of  increased  warmth  and 
aqueous  evaporation  upon  the  earth.  This  comparison  has,  accordingly, 
been  entered  upon  by  various  observers.  As  far  back  as  1852,  M.  Wolf, 
Director  of  the  Observatory  of  Berne,  in  a  communication  to  M.  Arago, 
which  was  printed  in  the  *  Comptes  Rendus'  of  the  8th  of  November  in  that 
year,  observed  that  he  had  found,  by  a  careful  examination  of  the  records 
of  sun-spots,  made  from  the  time  of  their  first  discovery,  that  there  was 
an  apparent  return  of  maxima  and  minima  periods  of  the  occurrence 
after  an  exact  interval  of  11*111  years,  and  that  the  years  on  which  the 
sun-spots  had  been  most  frequent  had  also  certainly  been  the  driest  and  the 
most  fertile.  At  a  twelve  years*  later  date.  Professor  Wolf  announced  that 
he  had  made  out  a  still  longer,  and  more  comprehensive,  cycle  of  56  years, 
which  had  its  maximum  in  1886  ;  and  that  the  frequency  of  auroral  displays 
was  very  much  in  the  ratio  of  the  occurrence  of  sun-spots.  In  the  year 
1869,  224  groups  of  sun-spots  were  noted  at  the  Eew  Observatory,  and  it 
was  remarked  that  on  no  single  day  throughout  the  year  had  the  sun  been 
seen  without  a  spot  upon  its  face.    In  the  year  1870,  408  groups  were 
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catalogned,  and  again  no  single  day  was  found  on  which  the  sun*s  disc  was 
without  a  spot.  It  was  also  remarked  that  the  number  of  groups  seen  in 
1870  far  exceeded  the  number  in  any  previous  year,  and  that  the  absolute 
magnitude  of  the  different  groups,  and  the  amount  of  surface  covered  by 
them  during  any  fixed  period  of  the  year,  were  altogether  without  precedent. 
Many  of  the  groups  completed  three,  and  some  four,  revolutions  with  the 
sun*s  surfiEkce  before  they  collapsed,  or  dissolved  away.  Towards  the  end  of 
the  year  the  frequency  and  abundance  of  the  spots  was  still  upon  the 
increase,  and  it  was  conceived  that  the  true  maximum  period  had  not  even 
then  been  finally  attained.  The  year  1870  was  thus  marked  at  Eew  as 
having  been  characterised  by  an  exuberance  of  solar  energy  which  was 
without  any  parallel  since  the  commencement  of  the  observation  of  solar 
spots  in  the  year  1825.  In  1871,  there  was  still  no  day  in  the  year  on 
which  the  sun  was  seen  at  Eew  without  a  spot,  but  only  271  spots  were 
catalogued  during  that  year.  The  frequency  of  the  spots  was  obviously  on 
the  decline,  and  it  was  clear  that  the  size  of  the  spots  was  also  diminishing 
with  their  frequency.  Mr.  Meldrum,  of  the  Mauritius  Observatory,  com- 
municated to  the  Meeting  of  the  British  Association  for  the  Advancement  of 
Science,  at  Bradford,  in  1878,  a  paper  which  seemed  to  indicate  that  a 
TDftTimnin  of  cyclouos,  and  a  maximum  of  rainfall,  in  the  Indian  ocean,  are 
coincident  with  a  maximum  occurrence  of  sun-spots.  Sir  David  Brewster, 
in  connection  with  some  of  his  early  scientific  speculations,  threw  out  the 
idea  that  sun-spots  would  alternately  be  found  to  excel  in  heat-radiation  as 
much  as  they  were  deficient  in  the  emission  of  light.  Dr.  Lohre,  of  the 
Bothkamp  Observatory,  has  quite  recently  taken  up  this  notion,  and  devised 
a  plan  which  he  believes  will  be  efficient  for  testing  the  question  by  means  of 
chemical  agency.  He  places  a  paper  saturated  with  chloride  of  cobalt  in  a 
telescope  where  a  focal  image  of  the  sun  can  be  received  upon  it,  and  he 
finds  that  the  image  which  is  impressed  upon  the  paper  gives  manifest  indica- 
tion of  being  less  powerfully  affected  by  heat-radiation  from  the  Umb  of  the 
sun  than  it  is  from  the  central  parts  of  the  disc.  The  paper  is  red  when  it 
is  prepared,  and  the  red  is  turned  to  blue  on  exposure  to  heat,  with  a  rapidity 
which  is  proportioned  to  the  intensity  of  the  calorification.  At  the  time  when 
he  made  this  communication  of  his  first  success  he  had,  however,  not  had 
any  fiavourable  opportunity  for  testing  his  process  upon  any  sufficiently 
developed  sun-spot. 

The  comparison  of  meteorological  cycles  with  these  sun-spot  phenomena 
has  not  yet  been  sufficiently  carefully  and  extensively  carried  out  to  yield 
any  notable  results  ;  and  it  must  here  be  remarked,  that  the  task  which  the 
meteorologist  has  to  perform  in  the  institution  of  this  comparison  is  a  very 
much  more  difficult  and  elaborate  one  than  the  mere  cataloguing  of  sun- 
spots.  On  the  very  threshold  of  his  labour,  he  is  met  by  the  embarrassing 
fact,  that  if  Uie  great  solar  disturbances  of  the  character  which  has  been 
described  do  affect  the  seasons  of  the  earth  at  all,  they  must  produce  their 
effect,  in  a  greater  or  less  degree,  simultaneously  over  the  entire  terrestrial 
sphere,  and  not  especially  and  exceptionally  at  one  part  which  has  been  occu- 
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pied  by  adequate  and  systematic  meteorological  observation.  The  subject  is 
also  one  which  substantially  extends  very  far  beyond  the  mere  discussion  of 
sun-spots.  Methods  of  more  exquisitely  re$ned  and  more  comprehensive 
observation  are  now  being  rapidly  developed,  under  the  impulse  which  has 
recently  been  given  to  this  noble  branch  of  physical  investigation.  Thus,  for 
instance,  our  distinguished  Honorary  Member  and  ally,  Padre  Secchi,  at  Home, 
some  little  time  since  had  observed  2667  red  prominences  in  the  sun  with  the 
spectroscope  during  184  days,  and  had  satisfied  himself  that  the  highest  promi- 
nences were  those  that  had  generally  the  largest  lateral  dimensions,  and  that  the 
regions  of  the  sun  which  were  torn  by  these  most  violent  eruptive  disturbances 
were  also  those  which  were  richest  in  the  light- waves  or  bright  faculsB.  The  Eew 
observations  in  1870,  again,  showed  that  at  the  time  when  the  solar  spots 
were  most  frequent  and  abundant,  the  solar  eruptions  presented  themselves 
in  higher  latitudes  than  those  in  which  they  ordinarily  appear,  and  that  such 
exceptional  polar  spots  were  more  short-lived  in  proportion  as  they  were 
further  away  from  the  equatorial  region  of  central  activity,  and  that  they  were 
the  effects  of  very  sudden,  and  comparatively  very  violent,  convulsions.  One 
group  of  spots,  which  was  visible  in  these  high  parallels  in  March,  left  a  ridge 
of  faculous  matter  behind  it,  long  after  its  disappearance,  covering  an  area 
at  least  twenty  times  as  large  as  the  spot  itself,  and  spreading  out  along  a 
parallel  of  latitude  almost  in  the  fashion  of  a  cometaiy  appendage. 

In  the  face  of  these  various  tokens  and  signs,  meteorologists  may  as  well 
at  once  accept  the  fiat  of  fate,  and  admit  that  a  new  field  of  very  hard  work 
is  opening  out  to  them.  The  meteors,  but  recently  relegated  to  the  charge 
of  astronomy,  have  returned  from  their  temporary  exile  to  claim  renewed 
naturalisation  amongst  us  on  the  ground  of  their  descent  and  parentage,  and 
to  tell  us  that  henceforth  a  close  study  of  the  aspects  and  internal  economy 
of  the  sun  will  have  to  be  admitted  among  the  incidental  processes  of 
scientific  meteorology,  if  only  on  account  of  the  bearing  they  possess  upon 
an  inteUigent  and  thorough  understanding  of  the  physical  conditions,  and 
transmutations  of  state,  in  the  earth*s  atmosphere.  Even  though  weather- 
prophets  may  not  be  able  to  read  in  the  sun's  face  the  forecasts  of  tempests, 
and  of  benign  seasons,  meteorologists  will  find  there  an  interpretation  of 
physical  secrets  that  belong  properly  to  their  domain,  and  a  field  of  philosophic 
generalization  that  will  add  a  power  and  dignity  to  their  own  grasp  of  their 
special  methods  of  intellectual  research. 
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This  has  been  emphatically  a  year  of  work  for  the  Council,  as  not  only  have 
they  held  eleven  Meetings,  but  three  Committees  nominated  by  the  Council 
out  of  their  own  number  have  met  still  more  frequently. 

The  want  of  some  smaller  body  than  tho  Council  to  consider  and  report  on 
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many  of  tho  propositions  which  are  made  to  them,  and  in  a  few  instanct^s  to 
consider  other  matters  arising  out  of  the  ordinary  coarse  of  the  business  of 
the  Society,  rendered  the  formation  of  a  House  Committee  absolutely  neces- 
sary. This  Committee,  consisting  of  seven  Members,  has  met  at  least  once 
in  every  month  daring  the  past  Session,  and  presented  several  important 
reports  to  the  Council.  An  Editing  Committee  has  been  re-appointed  to 
superintend  the  publication  of  the  Quarterly  Journals,  which  have  contained 
much  more  matter  than  heretofore.  As  all  the  Fellows  receive  copies  of 
these,  .there  is  no  need  to  make  farther  allusion  to  them.  Another  most 
useful  Committee  was  appointed  to  prepare  the  Forms  to  be  used  by  the 
observers  of  the  Society,  a  report  of  which,  especially  in  connection  with  the 
arrangements  concluded  with  the  Meteorological  Office,  will  be  laid  before 
you.  The  Council  feel  that  they  would  not  be  doing  their  duty  if  they  did 
not  recognise  the  great  assistance  which  they  have  had  from  these  Com- 
mittees. 

One  matter  on  which  a  considerable  amount  of  time  has  been  bestowed, 
was  a  revision  of  the  Bye  Laws,  which  had  remained  almost  unaltered  for 
many  years,  and  had  become  somewhat  unfit  for  the  wants  of  the  Society  in 
its  present  advanced  state.  The  alterations  consisted  chiefly  in  rendering 
them  more  condensed  and  simple,  so  that  at  the  Special  Meeting  in  June 
last,  when  they  were  confirmed,  no  emendation  whatever  was  proposed  by 
any  of  the  Fellows. 

Amongst  other  alterations  in  the  Bye  Laws,  the  Form  of  Diploma  to  be 
granted  to  Honorary  Members  was  rendered  more  conformable  to  present 
usage,  and  a  handsome  design  was  lithographed  and  printed  on  thick  paper. 
The  list  of  Honorary  Members  being  small,  it  was  also  decided  that  the  num- 
ber settled  by  the  new  Bye  Laws  should  be  nearly  filled  up,  and  twelve 
names  were  very  carefully  selected,  so  as  to  include  some  of  the  most  eminent 
foreign  Meteorologists.     The  selected  names  are  the  following : — 

Prof.  C.  H.  D.  Buys  Ballot. 

Herr  Wilhelm  von  Freeden. 

Dr.  Carl  Jelinek. 

George  T.  Kingston,  Esq.,  M.A. 

Dr.  Johann  von  Lamont. 

Prof.  Elias  Loomis,  LL.D. 

Dr.  H.  Mohn. 

Dr.  George  Neumayer. 

Dr.  E.  Plantamour. 

Mons.  Charles  Sainto- Claire  Deville. 

Padre  Angelo  Secchi. 

Dr.  Heinrich  Wild. 
As  the  Public  Buildings  in  Burlington  House  were  almost  finished  in  the 
early  part  of  the  year,  the  Council  deemed  it  advisable  to  renew  their  ap- 
plication to  the  Government  for  accommodation  for  the  Society.  It  will  be 
in  the  recollection  of  many  Fellows  that  when  a  Deputation  waited  some  years 
since  on  Mr.  Layard,  then  Chief  Commissioner  of  Works,  on  this  subject,  a 
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promise  was  given  that  the  application  should  be  considered.  The  Goimcil, 
therefore,  prepared  a  Memorial  in  April  last,  which  was  presented  through 
Sir  Antonio  Brady  to  the  Chief  Commissioner,  who  directed  a  reply  to  bo 
returned  to  the  effect  that  ''  owing  to  the  demands  of  the  Public  Service, 
there  was  no  space  available  which  could  be  allotted  to  the  Society/*  There 
is,  therefore,  no  chance  of  our  obtaining  the  rooms  which  we  hoped  to  have 
had. 

The  Council  have  again  to  acknowledge  their  obligations  to  the  Institu- 
tion of  Civil  Engineers  for  the  ample  accommodation  which  they  have  kindly 
afforded  to  the  Society.  They  have  also  to  report  several  further  improve- 
ments in  the  Society 'S  Office  and  Library,  at  80  Great  George  Street,  so  as 
to  give  more  accommodation  to  the  Fellows  visiting  it,  and  to  render-  it  fit  for 
special  Council  Meetings.  An  additional  set  of  shelves  has  been  put  up  for  the 
reception  of  the  numerous  books,  &c.,  presented  to  the  Society,  and  for  the 
stock  of  '  Proceedings*  and  the  '  Quarterly  Journal*  which  have  been  received 
from  the  late  Publishers.  As  may  be  seen  from  the  list  of  Donations  printed 
quarterly  in  the  Journal,  many  valuable  additions  have  been  made  to  the 
Library  during  the  Session  by  different  Societies,  Listitutions,  and  gentlemen, 
especially  by  Mr.  Symons. 

The  following  Listruments  have  been  presented  to  the  Society,  and  are  ex- 
hibited in  the  Library: 

Improved  Vacuum  Solar  Radiation  Thermometer. 

Hollow  cylinder  spirit  Minimum  Thermometer. 
Both  by  Mr.  Hicks. 

New  Mercurial  Minimum  and  Maximum  Thermometer. 
By  Mr.  Casella. 

Also  a  Eew  Standard  Thermometer,  prepared  expressly  for  the  Society 
for  comparing  the  Thermometers  of  the  observing  Fellows. 

The  Assistant  Secretary  has  prepared  a  Catalogue  of  the  Library,  which 
will  be  printed  at  an  early  date.  He  has  been  appointed  Librarian  in  the 
place  of  Mr.  Gaster,  who,  in  February  last,  resigned  the  office  which  he  had 
held  for  six  years  with  great  advantage  to  the  interests  of  the  Society,  ren- 
dering service  which  the  Council  desire  to  acknowledge  with  thanks. 

The  Council  have  also  arranged  a  better  system  of  exchange  with  various 
Institutions  and  Observatories,  so  that  the  contents  of  the  Library  may  be 
more  valuable  to  the  Fellows,  and  eventually  become  worthy  of  the  Society. 

At  the  request  of  the  Council,  the  House  Committee  prepared  the  following 
regulations,  which  have  been  adopted  by  the  Council,  for  the  circulation  of 
books  belonging  to  the  Society : — 

1.  The  Library  is  open  for  Readers,  and  for  the  issue  and  receipt  of 
Books,  from  11  a.m.  to  5  p.m.,  except  on  Saturdays,  when  it  is  closed  at 
2  p.m. 

2.  No  Book  may  be  taken  from  the  Library  until  the  title  has  been  entered 
for  issue  by  the  Assistant  Secretary  in  a  book  provided  for  the  purpose,  with 
the  signature  of  the  Fellow  borrowing  it  placed  against  the  record. 

8.  Fellows  wishing  to  borrow  Books  and  not  able  to  apply  personally. 
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may  send  a  written  application  for  them  to  the  Assistant  Secretary,  and  may 
have  the  Books  forwarded  to  them  on  providing  payment  of  postage  or 
carriage. 

4.  Fellows  may  not  have  more  than  two  volumes  from  the  Library  at  any 
one  time»  without  special  permission  of  the  President  or  either  of  the  Secre- 
taries. Books  borrowed  by  Fellows  may  not  be  retained  longer  than  one 
month  without  the  renewal  of  the  issue. 

6.  All  Books  and  documents  in  the  hands  of  Fellows  are  to  be  returned  to 
the  Library  one  month  before  the  commencement  of  each  Session,  to  allow 
a  yearly  scrutiny  of  the  condition  of  the  Library. 

6.  Books  marked  as  ''  reserved  for  reference,**  unbound  publications,  and 
manuscripts,  are  not  allowed  to  go  into  circulation,  except  under  special  per- 
mission of  the  President  or  either  of  the  Secretaries. 

7.  Fellows  are  responsible  for  the  safe  keeping  of  Books  in  their  possession, 
and  in  case  of  ii^ury  will  be  required  to  repair  the  damage,  to  pay  the  value 
of  the  injured  Books,  or  replace  them,  at  the  discretion  of  the  Council. 


The  House  Committee,  at  the  request  of  the  Council,  very  earefpdly  revised 
the  "Free  List,**  and  recommended  that  the  *  Quarterly  Jourrikt*  shall  be 
sent  to  the  following  Listitutions,  which  was  adopted.  The  list,  as  get  out 
below,  shows  that  the  publications  of  the  Society  are  distributed  over  a  very 
large  part  of  the  cnnHised  world.  ^  '^ 


Adelaide 

Observatory. 

Bombay 

ColahsL  Observatory.   . 

Brussels 

Acad^mi^Q  J^ya^e. 

99 

Observatoire  Royal.                       ,  , 

Calcutta 

Meteorological  Office.               . ;      - 

Christiania 

Norske  Meteorologiske  Jnstitui. 

Copenhagen 

//  I>anske  Meteorologiske  Institut. 

Cracow 

K.  Tl.  Stemwarte. 

Dorpat 

K.  K.  Universitat 

Dublin 

Royal  Dublin  Society. 

»t 

Royal  Irish  Academy •  •         i     ;-:  " : 

Edinburgh 

Scottish  Meteorjological  So<acty. 

Fiume 

I.  R.  Accademia  di  Marina. 

Geneva 

Societe  de  Geographie. 

Qreenwich 

Royal  Observatory.    .                   ,. 

Hamburg 

Deutsche  Seewarte. 

Hobarton 

Royal  Society  of  Tasmania. 

Eew 

Observatory. 

Elagenfart 

Stemwarte. 

Lisbon 

Academia  Real  das  Sciencias. 

Liverpool 

Bidston  Observatory. 

»» 

Literary  and  Philo.^ophical  Society. 
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London 

Editor  of  "  Nature." 

>» 

Institution  of  Civil  Engineers. 

99 

Meteorological  Office. 

y> 

Boyal  Astronomical  Society. 

t> 

Royal  Institution. 

»> 

Boyal  Society. 

Lyons 

Commission  Meteorologique. 

Madrid 

Observatorio. 

Manchester 

Literary  and  Philosophical  Society. 

Melbonme 

Government  Observatory. 

Milan 

Osservatorio. 

Modena 

Osservatorio. 

Munich 

K.  K.  Stemwarte. 

Newhaven,  U.S. 

Prof.  Twining,  Yale  College. 

Oxford 

Badcliffe  Observatory. 

Paris 

Observatoire  National. 

»f 

Observatoire  de  Montsouris. 

>f 

Prof.Andr^  Poey. 

>» 

Soci^te  Meteorologique. 

Philadelphia 

American  Philosophical  Society. 

Pragae 

E.  K.  Stemwarte. 

Borne 

Osservatorio  del  CoUegio  Bomano. 

St.  Petersburg 

Physikalisches  Central   Observatorium. 

Stockholm 

Meteorologiske  Institut. 

99 

K.  Svenska  Vetenskaps-Akademie. 

Sydney 

Government  Observatory. 

Tiflis 

Physikalisches  Observatorium. 

Toronto 

Education  Office. 

>> 

Magnetic  Observatory. 

Upsala 

Observatoire  de  TUniversit^. 

Utrecht 

K.  Nederlandsch  Meteorologisch  Instituut. 

Vienna 

Hohe  Warte. 

>» 

Oesterreichische  Gesellschafb  fiir  Meteorologie 

99 

Dr.  Carl  Fritsch. 

Washington 

Chief  Signal  Office. 

It 

Smithsonian  Institution. 

The  Council  have  now  to  invite  the  attention  of  the  Fellows  speeially  to 
the  action  of  the  Form  Committee.  It  will  be  remembered  that  in  the 
Report  read  at  the  Annual  Meeting,  June  18th,  1878,  it  was  stated  that  *<ibe 
Council  have  deemed  it  desirable  to  appoint  a  Sub-conunittee  to  pr^are  a 
Form  for  observations  for  the  use  of  the  Fellows.*'  After  much  delibeimiioii 
this  Committee  has  prepared  two  forms, — a  large  one  for  observations  at 
stations  of  the  Second  Order,  and  a  smaller  one  at  stations  of  the  Third  Order, 
in  the  sense  attached  to  these  terms  by  the  Vienna  Congress;  and  as  the 
large  Form  is  identical  with  that  adopted  by  the  Meteorologioal  Office  and 
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the  Army  Medical  Department,  there  is  a  fair  prospeet  of  uniformity  in 
recording  observations  being  attained.  The  smaller  Form  is  intended  to 
famish  data  for  supplementing  special  investigations. 

This  Committee  subsequently  presented  a  Report  to  the  Council  respecting 
the  organisation  of  a  series  of  Meteorological  Stations;  and  recommended 
the  following  conditions : — 

"1.  It  is  expedient  that  observers  should  be  led  to  look  upon  the  acceptance 
by  the  Society  of  their  records  as  an  honour  conferred  upon  them.  The 
more  carefully  observers  are  selected  by  the  Society,  and  the  more  precise  the 
rule  of  observation  that  is  adopted,  the  more  honourable  will  it  be  felt  by 
observers  to  have  the  work  in  their  hands,  and  the  more  certainly  will  there 
be  ready  candidates  when  vacancies  in  the  staff  occur. 

"2.  It  is  imperative  that  none  but  standard  and  verified  instruments  be  used, 
and  that  every  observer  possess  at  least  a  barometer,  dry  and  wet,  maximum 
and  minimum  thermometers,  and  a  rain-gauge. 

''8.  It  is  desirable  that  there  be  also  a  sun  maximum  and  a  grass  minimum 
thermometer  at  each  station. 

**  4.  It  is  imperative  that  a  Stevenson's  or  analogous  thermometer- stand  be 
provided  at  each  station,  and  most  desirable  that  it  be  not  placed  within  10 
feet  of  any  wall. 

*'  5.  The  rain-gauge,  when  placed  with  its  orifice  1  foot  above  the  ground, 
should  have  60°  of  zenith  distance  clear  in  all  azimuths. 

'*  6.  The  observer  should  be  able  and  willing  to  fill  up  completely  the 
Society's  large  printed  Form  with  observations  taken  twice  daily,  viz.  at  9  a.m. 
and  9  p.m.  local  time. 

''  7.  In  selecting  observers,  where  other  circumstances  are  equal,  preference 
will  bo  given  to  those  who  can  fulfil  the  following  conditions  :—(l)  the 
possession  of  old  records  kept  upon  the  above  system;  (2)  the  fact  of  a 
trained  assistant  being  ready  in  case  of  iUness  or  absence  ;  (8)  the  observer 
being  a  Fellow  of  the  Society.** 


A  number  of  stations  were  suggested  at  which  it  was  thought  probable  the 
observers  would  carry  out  the  contemplated  observatioiis  and  proposed  re- 
qoireoients.  The  Council  thereupon  voted  a  sum  of  £50  to  a  Sub-oommittee 
to  carry  out  the  organisation  of  a  small  series  of  observing  stations  |br  the 
Society. 

This  Sub-committee  has  presented  the  following  Report  to  the  Council  :-* 

''  Report  of  the  Sub-  Committee  (consisting  of  Messrs,  Eaton^  Scott  and 
Symons)  appointed  by  the  Council  to  superintend  the  eetabUshment  and 
organieation  of  a  series  of  new  stations. 

'«  Your  Committee,  duly  impressed  with  the  consciousness  that  these  new 
stationB  must  be  in  every  respect  as  well  arranged  and  equipped  as  second- 
order  stations  could  be,  devoted  much  time  to  the  consideration  of  the 
requirements  which  should  be  held  to  be  absolutely  imperative.    A  few  of 
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these  conditioDS  may  be  mentioned,  but  many  others  will  be  revealed  by 
examination  of  the  reports*  apon  the  several  stations. 

''  L  Instruments. — Nof  observer  was  to  be  accepted  nnless  he  possessed,  or 
was  willing  to  procure — 

Standard  Barometer. 
Dry  Bulb  Thermometer. 
Wet    „ 

Maximum         ,, 
Minimum  „ 

Rain  Gauge. 

It  was  furthermore  decided  that  every  one  of  these  instruments  must  have 
been  verified,  and  that  where  such  verification  was  of  old  date,  the  instru- 
ments must  be  recompared  with  a  standard  of  known  error.  This  rule  has 
been  rigorously  enforced  with  respect  to  thermometers,  and  rain  gauges,  but 
in  a  few  cases  where  the  error  of  the  barometer  was  known  to  be  very  small, 
it  has  been  thought  better  not  to  incur  the  liability  to  derangement  conse- 
quent upon  long  railway  journeys. 

**  n.  Time  of  Observation. — It  was  resolved  to  accept  no  offers  of  observa- 
tion unless  the  observers  would  undertake  to  record  punctually  at  9  a.m. 
and  9  p.m.  local  time. 

*  *  in.  Mounting  of  Instruments. — After  careful  consideration,  it  was  resolved 
that  no  pattern  of  thermometer-stand  yet  generally  used  was  less  objectionable 
than  Stevenson's,  and  as  it  is  also  in  very  extensive  use,  your  Committee 
resolved  that  its  adoption  by  all  your  observers '  should  be  made  a  sine  qua 
non.  The  rain  gauges  are  all  placed  with  their  rims  one  foot  above  the 
ground.  The  vacuum  dull  black-bulb  thermometer  made  and  mounted 
in  accordance  with  the  suggestiohs  of  the  Rev.  F.  W.  Stow,  M.A.,  F.M.S.,  is 
alone  accepted  by  your  Committee  as  an  indicator  of  Solar  Radiation. 

"  rV.  'Site  "of  Observations.— Yoxii  Committee  have  done  their  best  in  this 
matter,  and  they  think  that  the  Society  has  every  reason  to  be  satisfied  with 
the  positions  which  have  been  secured,  with  perhaps  one  exception.  They 
have  adopted  a  course  new,  they  believe,  to  meteorology,  but  not  the  less 
desirable,  viz.  they  have  prepared  ground  plans  drawn  to  a  uniform  scale  of 
an  inch  to  20ft.  of  the  environments  of  every  station,  showing  the  positions 
of  the  instruments  and  of  all  surrounding  objects. 

**  V.  Locality  of  Stations. — The  organisation  and  inspection  of  the  stations 
being  still  in  progress,  we  can  only  report  what  is  actually  done.  The 
stations  in  connection  with  this  Society  which  will  conform  to  all  the  above 
rules,  which  have  been  inspected  by  a  member  of  your  Committee,  and 
respecting  which  detailed  reports  and  plans  are  forwarded  herewith,  are  as 
follows  :— 

ALTITUDE.  OBSERVER. 

1374ft.    R.  E.  Power,  Esq.,  L.R.C.P. 
145ft.    C.  S.  Barter,  Esq.,  M.B. 

These  Reports  are  deposited  in  the  Office  of  the  Society. 


STATION. 

COUNTY. 

Dartmoor  Prison 

Devon 

Bath 

Somerset 

EEPOBT. 

STATION. 

COUNTY. 

•Brighton 

Sussex 

Crowborough  Beacon  Observatory 

»> 

Strathfield  Turgiss 

Hampshire 

Audley  End 

Essex 

The  Heath  House,  Cheadle 

Stafford 

Buxton 

Derby 

Calcethorpe  Manor,  Louth 

Lincoln 

Hestholme,  Aysgarth 

York,  N.  Rid 
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30ft.  R.  P.  B.  Taafife,  Esq.,  M.D. 

828ft.  C.  L.  Prince,  Esq.,  F.R.A.S. 

196ft.  Rev.  C.  H.  Griffith. 

IWft.  Mr.  J.  Bryan. 

644ft.  J.  C.  PhUips,  Esq. 

lOOOft.  E.  J.  Sykes,  Esq. 

382ft.  D.  G.  Briggs,  Esq. 

York,  N.  Riding  474ft.  Rev.  F.  W.  Stow,  M.A. 

In  addition  to  these  we  hold  offers  of  returns  from  other  districts,  and 
these  stations  will  be  inspected  and  reported  upon  as  soon  as  time  permits — 
certainly  before  the  close  of  the  year. 

**  VI.  It  is  only  just  to  the  observers  to  state  that  they  have  without  a  single 
exception  entered  most  heartily  upon  the  work,  and  recognising  the  supreme 
necessity  of  absolutely  uniform  procedure,  have  in  every  case  subordinated 
their  own  wishes  to  the  rules  which  your  Committee  have  laid  down. 

**  Vil.  Expenditure, '^-We  are  glad  to  say  that  although  the  distance 
travelled  will  be  nearly,  or  quite,  two  thousand  miles,  and  the  time  occupied 
one  month,  the  entire  cost  of  organising  the  system  will  probably  be  less 
than  the  £50  entrusted  to  us.'* 

(Signed)  HENRY  STORKS  EATON. 

ROBERT  H.  SCOTT. 
November  IBth,  1874.  G.  J.  SYMONS." 


The  Council  feel  that  the  best  thanks  of  the  Society  are  due  to  Mr. 
Symons  for  the  time  and  trouble  he  has  expended  in  inspecting  the  stations 
and  in  forwarding  all  matters  connected  with  this  work ;  and  also  to  the  other 
members  of  the  Sub-committee,  Mr.  Eaton  and  Mr.  Scott,  for  the  assistance 
they  have  rendered  in  organising  the  necessary  details. 

A  number  of  Fellows  have  taken  the  small  Form,  and  will  furnish  observa- 
tions to  be  deposited  in  the  Library  for  reference  in  working  at  special 
investigations.  Any  Fellow  can  have  copies  of  this  Form  if  he  will  fill 
them  up  with  observations  and  send  them  to  the  Library,  subject  to  the  ap- 
proval of  the  Secretaries. 

The  Council  have  much  pleasure  in  stating  that  an  arrangement  has  been 
recently  carried  oat  for  bringing  this  Society  into  more  close  connection  with 
the  Government,  and  eventually  enlarging  its  sphere  of  usefulness.  This 
matter  was  formally  initiated  by  a  letter  which  was  received  from  the  Director 
of  the  Meteorological  Office  on  the  18th  of  November  last,  asking  '*  whether, 
and  on  what  terms,  the  Society  would  be  prepared  to  furnish  monthly  obser- 
vations from  certain  stations  to  be  selected  by  that  Office.''  The  Council, 
which  bad  had  the  matter  for  some  time  previously  under  its  consideration, 
after  much  deliberation,  at  a  special  Meeting  called  for  that  purpose,  agreed  to 

*  Dr.  Taaffe  has  since  written  to  say  that  he  cannot  take  two  observations  daily. 
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supply  the  information  required  by  the  Meteorological  Office  on  the  following 
conditions : — 

(1)  All  original  documents  are  to  remain  the  property  of  the  Society. 

(2)  Verified  copies  of  the  detailed  observations  on  the  Society's  large  Form 
to  be  supplied  from  five  of  the  above  stations  in  consideration  of  a  minimum 
payment  of  j825  per  annum,  and  any  further  number  of  stations  agreed  upon 
at  £5  per  annum  per  station. 

(8)  Verified  copies  of  mean  monthly  values  required  for  the  Form  referred 
to  as  B  in  Mr.  Scott's  letter  of  18th  November  1874,  to  be  supplied  from 
any  number  of  the  Society's  stations,  not  exceeding  twenty,  at  the  rate  of 
£2  10s.  per  annum  per  station. 

(4)  It  is  understood  that  the  Society  can  obtain  by  application  at  H.M's. 
Stationery  office,  at  the  cost  of  press- work  and  paper,  copies  of  any  docu- 
ments printed  by  the  Meteorological  Office. 

(6)  In  all  cases  of  publication  of  Tabular  matter  supplied  by  the  Society, 
it  is  to  be  marked  as  having  been  furnished  by  the  Society. 

(6)  This  arrangement  to  be  terminable  at  the  close  of  any  civil  year,  upon 
three  months'  previous  notice  being  given  by  either  party. 

(7)  All  official  communications  relating  to  matters  incident  to  this  arrange- 
ment to  be  in  writing. 

(8)  All  communications  from  the  Meteorological  Office,  regarding  the 
observations  contemplated  in  this  arrangement,  to  be  made  through  the 
Officers  of  the  Society  and  not  direct  to  the  observers. 


Some  conversation  having  occurred  at  a  Council  Meeting  respecting  the 
observation  of  Natural  Periodical  Phenomena,  the  Form  Committee  took  the 
matter  into  consideration,  and  recommended  that  observations  of  natural 
periodical  phenomena  should  be  entered  on  a  separate  Form,  and  suggested 
that  application  should  be  made  to  the  Royal  Agricultural,  Royal  Horticultural, 
Boyal  Botanic  and  other  Societies,  to  nominate  representatives  to  form  a  joint 
Committee,  for  the  purpose  of  drafting  complete  instructions,  and  organising 
in  an  efficient  manner  this  branch  of  investigation.  The  Council,  recognising 
the  importance  of  this  subject,  approved  of  the  recommendation,  and 
accordingly  invited  the  co-operation  of  other  societies  interested  in  this 
matter.  Meetings  of  this  joint  Committee  have  been  held,  when  the  subject 
has  been  fully  discussed,  and  the  following  gentlemen  have  undertaken  to 
prepare  reports,  viz. :  Rev.  T.  A.  Preston,  M.A.,  on  Plants;  Mr.  McLachlan, 
F.L.S.,  on  Insects,  and  Prof.  A.  Newton,  F.R.S.,  on  Birds:  so  that  we 
may  expect  some  very  useful  and  interesting  facts  connected  with  this 
subject  to  be  furnished  by  them  to  the  scientific  public.  An  address  from 
the  President  of  this  Society  on  the  subject,  and  the  communications  from 
the  above-named  gentlemen,  very  efficiently  express  the  aims  and  views  of 
the  Council  in  this  matter. 

The  Council  have  much  pleasure  in  stating  th^t,  by  the  change  of  the 
Printers  and  Publishers,  announced  in  their  last  Report,  they  have  been 
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enabled  to  print,  at  a  reduced  cost,  considerably  more  matter  in  the 
Qaarterlj  Journal,  which  they  trust  has  thus  been  made  even  more  interesting 
to  the  Fellows  than  hitherto.  They  have  also  thought  it  well  to  have  abstracts 
of  the  discussions  placed  immediately  after  the  Papers  to  which  they  refer, 
instead  of  their  forming  part  of  the  Proceedings  at  the  Meetings  as  previously. 

The  Papers  that  have  been  read  before  the  Society  during  the  past  Session 
have  been  numerous  and  valuable ;  and  the  Council  hope  that  the  *  Quarterly 
Journal '  will  soon,  from  communications  of  this  character,  become  a  rich 
storehouse  of  information  on  all  subjects  connected  with  meteorology. 

The  following  is  the  list  of  Papers  which  have  been  approved  by  the 
Council  and  read  at  the  Meetings  held  during  the  year,  viz.  :— 

Febnuiry  18th. 
**  General  Remarks  on  the  West  Indian  Cyclones,  particularly  those  from  the 

9th  to  the  21st  September,  1872.** 

By  F.  H.  Jahncke. 

'*  New  forms  of  Alcohol  Thermometers.'* 

By  Jambs  J.  Hicks,  F.M.S. 

«  An  improved  Vacuum  Solar  Radiation  Thermometer.** 

By  James  J.  Hicks,  F.M.S. 

<*  Note  on  a  Waterspout  which  burst  on  the  Mountain  of  Ben  Resipol, 

in  Argyleshire,  in  August,  1878.** 
By  RoBKBT  H.  Scott,  M.A.,F.R.S. 

March  IQth. 

<<  An  attempt  to  establish  a  relation  between  the  Velocity  of  the  Wind  and 

its  Force  (Beaufort  Scale),  with  some  Remarks  on  Anemometrical 

Observations  in  general.'* 

By  Robert  H.  Scott,  M.A.,  F.R.S. 

**  On  the  Sensitiveness  of  Thermometers." 

By  G.  J-  Symons,  F.M.S. 

"  On  the  Weather  of  Thirteen  Autumns." 

By  R.  Stbachan,  F.M.S. 

April  IBth. 

'*  On  the  Climate  of  Patras,  Greece.** 

By  Rev.  H.  A.  Boys. 

"  Remarks  on  the  Atlantic  Hurricane  of  August  20th  to  24th,  1878.** 

By  William  R.  Biet,  F.R.A.S. 
"  On  the  Meteorology  of  December  in  the  Southermost  part  of  the  South 

TnHmn  OccaU.** 

By  RoBEBT  H.  Soott,  M.A.,  F.R.S. 

«*  On  the  Diurnal  Variations  of  the  Barometer." 

By  J.  K.  Lauohton,  M.A.,  F.R.A.S. 

May  20th. 

"  Some  Remarks  on  the  Estimation  of  Wind  Force,  and  on  the  Relation 

between  Pressure  and  Velocity." 
By  C.  0.  F.  Catob,  M.A.,  F.M.S. 
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May  20tA. 

«*  On  the  Weather  of  Thirteen  Winters." 

By  R.  Stbaohan,  F.M.S. 

«  On  B  New  Deep  Sea  and  Recording  Thermometer/' 

By  H.  Negretti,  F.M.S.,  and  J.  W.  Zambra,  F.M.S. 

'*  On  a  New  Mercurial  Minimum  and  Maximum  Thermometer." 

By  S.  G,  Denton,  F.M.S. 

June  11th. 

"  On  the  connection  between  Colliery  Explosions  and  Weather  in  1872." 

By  R.  H.  Scott,  F.R.S.,  and  W.  Galloway. 

'*  Solar  Radiation,  1869-1874." 
By  Rev.  Fenwick  W.  Stow,  M.A.,  F.M.S. 
"  The  diurnal  inequalities  of  the  Barometer  and  Thermometer  as  illustrated 
by  the  observations  made  at  the  summit  and  base  of  Mount  Washington, 

U.S.,  during  the  month  of  May,  1872." 

By  W.  W.  Rundell,  F.M.S. 

"  On  the  diurnal  variation  of  the  Barometer  at  Zi-Ea-Wei,  and  mean 

Atmospheric  Pressure  and  Temperature  at  Shanghai." 

By  Rev.  A.  M.  Colombel,  M.A. 

"  Weather  Report  for  1878,  at  Woosung,  China." 

By  Charles  D.  Bratsher. 

**  Notes  regarding  a  remarkable  and  very  severe  hailstorm  which  occurred  in 

the  neighbourhood  of  Pietermaritzburg,  the  capital  of  the  colony  of 

Natal,  on  the  17th  of  April,  1874." 
By  Rev.  J.  Diooes  La  Touche. 

November  ISth, 
**  Report  concerning  the  Meeting  of  the  Conference  on  Maritime  Meteorology 

in  London,  August  Blst,  1874." 

By  the  President. 

**  On  the  Weather  of  Thirteen  Springs." 

By  R.  Strachan,  F.M.S. 

"  Table  for  facilitating  the  determination  of  the  Dew  Point  from  observations 

of  the  Dry  and  Wet  Bulb  Thermometers." 
By  William  Marriott. 
**  On  the  Heat  and  Damp  which  accompany  Cyclones." 
By  the  Hon.  Ralph  Abergrombt,  F.M.S; 

December  16th, 
**  Atmospheric  Pressure  and  RainfiEJl." 

By  J.  C.  Bloxam,  F.M.S. 

**  Remarks  on  West  India  Cyclones." 

By  F.  H.  Jahnoee. 

''Notes  on  the  Weather  experienced  over  the  British  Isles  and  the  North 

West  of  France  during  the  first  few  days  of  October,  1874." 

By  R.  H.  Scott,  F.R.S. 
''  On  a  New  Self-Registering  Hygrometer." 
By  H.  Nboretti,  F.M.S.,  and  J.  W.  Zambra,  F.M.S. 
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December  16th, 
<*  Results  of  Meteorological  Observations  made  at,  and  near,  St.  Paul's 

Island,  in  the  South  Indian  Ocean." 

By  R.  H.  Scott,  F.R.S. 

**  Description  of  a  new  patent  portable  Magnetic  Anemometer  and  Current 

Meter  for  ma^time  use." 
By  R.  M.  LowNE. 


There  were  also  several  new  meteorological  instruments  exhibited  at  the 
Meetings,  many  of  which  possess  great  merit.     The  list  is  as  follows  : — 

New  Forms  of  Alcohol  Thermometers. 
By  Jasies  J.  Hicks,  F.M.S. 
An  Improved  Vacuum  Solar  Radiation  Thermometer. 
By  James  J.  Hicks,  F.M.S. 
A  New  Deep  Sea  and  Recording  Thermometer. 
By  H.  Nbobetti,  F.M.S.,  and  J.  W.  Zambra,  F.M.S. 
A  New  Mercurial  Minimum  and  Maximum  Thermometer. 

By  S.  G.  Denton,  F.M.S. 
A  new  Self- Registering  Hygrometer. 
By  H.  Negbetti,  F.M.S.,  and  J.  W.  Zambra,  F.M.S. 
And  A  new  patent  portable  Magnetic  Anemometer  and  Current  Meter  for 

maritime  use. 
By  R.  M.  LowNK. 

The  Council  have  carefhlly  considered  how  they  might  invest  the  Funds  of 
the  Society  to  the  best  advantage,  and  have  accordingly  purchased  £800 
Guaranteed  Stock  4^^  per  cent,  in  the  Manchester,  Sheffield  and  Lincolnshire 
Railway,  with  the  proceeds  of  the  sale  of  £958  lis.  8d.  New  8  per  Cents. 
By  this  purchase  they  have  obtained  a  larger  dividend  and  so  increased 
the  income  of  the  Society.  Subsequently,  in  order  to  defray  the  expenses 
incurred  in  the  organisation  and  inspection  of  the  Society's  new  observing 
stations,  £50  of  New  Three  per  Cents,  was  sold  out,  but  there  still  remains 
in  that  Stock  a  sum  of  £200  available  as  a  floating  balance. 

In  Appendix  I.  will  be  found  an  abstract  of  Receipts  and  Expenditure  for 
the  year  ending  December  81st,  1874,  by  which  it  will  be  seen  that  the  total 
amount  of  the  receipt  account  is  £495  4s.  2d.,  and  of  the  expenditure  ac- 
count is  £478  10s.  6d.,  leaving  a  balance  in  favour  of  the  Society  amounting  to 
£16  188.  8d.  This,  however,  does  not  show  the  precise  receipts  and  ex- 
penditure for  the  year,  as  the  sum  of  £50  stock  sold  out  was  carried  to  the 
receipt  account.  As  this  expenditure  was  incurred  for  the  permanent  beneiit 
of  the  Society,  and  will  not  occur  again,  it  should  be  eliminated  from  the 
accounts,  if  we  wish  to  obtain  a  fair  opinion  of  our  financial  progress. 
There  are,  also,  other  items  of  unusual  outlay,  viz.  lithographing  and  printing 
the  Diploma,  and  printing  the  Bye-laws,  so  that  we  may  fairly  consider  the 
receipts  to  have  exceeded  the  expenditure  by  more  than  £80. 

The  Council  have  much  pleasure  in  announcing  an  increase  in  the  number 
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of  Fellows,  which  is  voiy  satis&ctory  when  we  consider  that  eleven  have 
retired  through  arrears  being  closely  collected,  and  ten  have  been  removed 
from  the  list  in  consequence  of  the  non-payment  of  subscriptions.  The 
following  tabular  statement  shows  the  present  number  of  Fellows,  and  the 
changes  which  have  occurred  during  the  year : — 


Fellows. 

Totalfl. 

Life. 

Ordinary. 

Honorary. 

1878,  December  81  ... 

77 

224 

7 
+  12 

•  •  • 

1 

•  •• 

•  •  • 

808 

Since  elected 

+  1 
+  2 
—  1 

•  •  • 
■ .  • 

+  80 

—  2 

• 

—  1 

—  11 

—  10 

+  48 
0 

—  8 

—  11 

—  10 

Since  compounded 

Deceased  

Retired 

Defaulters 

Deceased  previous  to  ) 
December  1878   ...  1 

Incorrectly    reported  i 
as  deceased ( 

•  •  • 
+  1 

••  • 
... 

—   1 

... 

—  1 
+  1 

1874,  December  81 

80 

280 

17 
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The  Society  has  to  deplore  the  loss  by  death  of  two  of  its  Fellows  and  one 
of  its  Honorary  Members,  viz. : — 

Henby  Deane,  F.L.S.,  elected  into  the  Society,  November  18th,  1868. 
Chables  Mends  Gibson,  F.R.C.S.,  April  18th,  1866. 
Lambebt  Adolpue  Jacques  Quetelet,  May  27th,  1851. 

Henby  Deane,  F.L.S.,  was  bom  at  Stratford,  in  the  parish  of  West  Ham, 
Essex,  on  the  11th  of  August,  1807.  For  nearly  the  first  eleven  years  the 
only  sound  instruction  he  received  was  from  his  parents  ;  he  was  then  sent  to 
school,  but  unfortunately  his  father's  means  were  not  such  as  to  enable  him 
to  keep  him  long  at  school,  so  he  was  removed  before  he  was  fourteen  years 
old.  His  father's  business  not  being  suited  to  his  taste  nor  his  j^ydcal  con- 
stitution, he  was,  at  the  age  of  eighteen,  apprenticed  for  three  years  to  Mr* 
Joseph  Fardon,  a  chemist  and  druggist  at  Reading.  He  applied  himself 
earnestly  to  work,  and  to  acquire  such  a  knowledge  of  pharmacy  as  he  was 
able.  After  he  was  out  of  his  time  at  Reading,  he  succeeded  in  obtaining  a 
situation  at  John  Bell  and  Go's.,  in  Oxford-street,  where  he  remained  altogether 
for  about  five  years.  In  the  autumn  of  1887,  with  the  assistance  of  several 
friends,  he  entered  upon  business  for  himself  at  Clapham,  where  being 
favoured  with  liberal  support,  he  was  very  successful. 

On  the  establishment  of  the  Pharmaceutical  Society  in  1841,  he  became  one 

of  its  members,  but  took  no  active  part  in  its  formation.     In  1844  he  was 

requested  to  become  one  of  the  Board  of  Examiners,  to  which  after  a  little 
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hesitation  he  consented  ;  a  step  which  he  never  regretted,  as  it  afforded  him 
large  means  of  self-improvement,  and  brought  him  into  contact  with  men  whose 
friendship  he  esteemed  very  highly. 

He  joined  the  Microscopical  Society  on  its  formation  in  1840  ;  and  in  1845 
made  the  remarkable  discovery  of  the  existence  of  the  Xanthidia  and 
Polythalamia  in  the  Grey  Chalk  of  Folkestone,  a  bed  below  the  common  White 
Chalk. 

He  was  elected  on  the  Council  of  the  Pharmaceutical  Society  in  June  1851, 
and  almost  directly  after  was  proposed  as  Vice-President.  He  held  the  office 
of  President  during  the  years  1858  and  1854. 

He  died  suddenly  at  Dover  on  Saturday,  April  4th,  1874,  of  heart  disease, 
while  on  a  journey  to  visit  his  eldest  son  at  Pesth. 

He  was  elected  a  Fellow  of  the  Society  on  November  18th,  1868. 

Chableb  Mendb  Gibson,  F.E.C.S.,  was  bom  at  Plymouth,  April  2drd, 
1809.  He  studied  his  profession  at  St.  Bartholomew's  Hospital ;  and 
subsequently  became  one  of  the  leading  medical  men  in  Norwich,  where  he 
attained  considerable  eminence,  especially  as  a  lithotomist,  being  peculiarly 
skilM  and  successful  in  surgical  operations  of  a  delicate  nature.  He 
maintained  in  that  city  a  small  cottage  hospital  at  his  own  expense.  He 
was  for  many  years  the  Medical  Superintendent  of  the  Bethel  Hospital 
for  Lunatics  at  Norwich ;  was  a  director  and  senior  vice-president  of  the 
Norwich  Union  Life  Assurance  Society,  and  held  various  other  appointments, 
all  of.  which,  however,  fEuling  health  compelled  him  to  resign. 

His  leisure  time  was  devoted  to  the  pursuit  of  science,  in  which  he  always 
took  a  keen  interest ;  it  was  mainly  owing  to  his  exertions  that  the  Norwich 
Meteorological  Society  was  founded  in  1868,  and  that  an  anemometer  and 
various  other  meteorological  instruments  were  erected  at  Norwich.  Although 
unable  during  the  last  year  or  two  of  his  life  to  take  any  active  part  in  the 
management  of  that  Society,  he  always  evinced  much  interest  in  its  welfare, 
and  held  the  office  of  honorary  secretary  until  his  death.  Mr.  Gibson  took 
a  warm  interest  in  the  Norwich  Museum,  the  Microscopical,  and  other  local 
Societies  for  the  advancement  of  science  ;  the  study  of  Botany  was  a 
fiavonrite  pursuit,  and  he  had  a  choice  collection  of  plants  carefully  arranged 
by  himself.  He  was  a  great  reader,  and  possessing  an  active,  clear,  and 
cultivated  mind,  which,  combined  with  a  winning  and  courteous  manner, 
made  his  society  attractive  to  all  with  whom  he  came  in  contact  His 
consistent  Christian  life  and  disinterested  consideration  for  others,  especially 
endeared  him  to  his  intimate  friends. 

His  failing  health  rendered  it  necessary  for  him  to  seek  a  southern  climate 
during  the  last  three  years  of  his  life,  by  which  means  it  was  hoped  his 
valuable  life  would  have  been  prolonged ;  but  a  sudden  and  unexpected 
hemorrhage  terminated  his  life  at  Am^He  les  Bains,  P3rrenees  Orien tales,  on 
January  12th,  1874,  in  his  65th  year.  His  remains  were  brought  to 
England,  and  interred  at  Scotton  in  Norfolk. 

Mr.  Gibson  was  elected  a  Fellow  of  this  Society,  April  18th,  1866,  and 
was  a  member  of  the  Council  in  1870. 
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APPEN- 

Abstract  of  Receipts  and  Expenditure 


Receipts. 

1874.  £   s,    d.          £    t.    d. 

Jan.    1.  Balance  from  last  year 85    9  10 

April            Dividend  on  £1100  New  8  per  Cents  16    5  11 

June  Do.  £800  M.  S.  &  L.  B.  4^  Deben- 
ture Stock    17  16    3 

Oct.                    Do.           £250  New  3  per  Cents 8  14    5 

Deo.  Do.  £800  M.  S.  dk  L.  B.  4^  Deben- 
ture Stock    17  17    0 


Deo.  31.  SubfloriptionB  for  1869 1    0  0 

Do.           for  1870 2    0  0 

Do.           for  1871 2    0  0 

Do.           for  1872 12     3  0 

Do.           for  1873 34    8  0 

Do.           for  1874 186  11  0 

Do.           forl876    8    0  0 

Entrance  Fees    30    2  0 

2  Life  Composition  Fees 28    0  0 

Deo.  31.  Sale  of  Publications.    By  Assistant  Secretary  13  16  8 

Do.                     By  Williams  and  Strahan  1  13  0 

Mar.  26.  Sale  of  £958  lis.  3d.  New  3  per  Cents 859    8  0 

Dec.  24.     Do.     £50                        do.                 45  12  6 


55  13    7 


292  19    0 


15     9    8 


905    0    6 


£1354  12    2 
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MX  I. 

for  the  Year  ending  December  81«t,  1874. 


Expenditure, 
1874.  £   $.    d.       £   t.   d. 

Journal — 

Printing,  Nob.  9— 12 81    8    6 

niiistrationB    .,,.. 846 

Authors'  Copies 8    8    0 

Begistrar-General's  Beports 6    4    0 

104    0    0 

General  Prtntingf  Stationery,  dte.-^ 

Circulars,  <fcc 16    9    0 

Stationery    7  18  10 

Bye-Laws    9  19    0 

Diplomas 10    0    0 

Cases  for  *  Proceedings*  and  'Journal,*  and  binding  ....  283 

46  16    1 

Salaries — 

Assistant  Secretary  ....     100    0    0 

Bankers*  Clerks,  Christmas     2    2    0 

102    2    0 

Office  Sxpentee^  dtc. 

Bent  and  Housekeeper 28    8    6 

Furniture    7  17    5 

Postage  and  Beceipt  Stamps   22  16    9 

Parcels  and  Petty  Expenses     2  17    8 

Be&eshments  at  Meetings 9  12    6 

71  12  10 

OhservaHona — 

Vote  for  organising  stations 50    0    0 

Printing  Forms  and  Reports  on  Natural  Periodical  Phe- 
nomena            9  11     6 

69  11    6 

Stock— 

March  26.    Purchase  of  £800  M.  S.  and  L.  B.  4)  Deben- 
ture Stock 869    8    0 

April    14.  Do.  £68  Us.  3d.  New  3  per  Cents...       48  14  10 

„       21.  Do.  £50  do.  ..       46  13    9 

968  16    7 

Banker's  Commission  on  Irish  Cheque 0    0    6 

1887  18    6 
Balance  in  hands  of  Messrs.  Martin  &  Co.,  December 

Slst,  1874    12  14    8 

Balance  in  hands  of  Assistant  Secretaiy     .  • .  • 8  19    0 

16  18    8 


£1354  12    2 


HENBY  PEBIGAL,  Treaeurer. 
Examined  with  the  Vouchers,  and  found  correct,  13tii  January,  1875. 

E.  G.  ALDBIDGE,      )  4,^4*^ 
J.  S.  HABDING.  i  ^'««*^»- 
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Lambebt  Adolphe  Jacques  Quktelet  has  been  taken  from  among  ns  at 
the  ripe  age  of  nearly  fourscore  years,  and  he  has  left  a  gap  in  the  ranks  of 
first-class  meteorologists  which  it  will  be  hard  to  fill.  In  fact,  we  may  say 
that  he  and  Dove  have  by  themselves  done  more  to  bring  meteorology  within 
the  circle  of  the  exact  sciences  than  any  physicists  of  the  present  century,  while 
the  scientific  treatment  of  the  subject  can  hardly  be  considered  to  date  from 
a  much  earlier  period. 

Quetelet  was  bom  on  the  22nd  February,  1796,  at  Ghent,  and  his  first  public 
success  was  a  drawing  prize  at  the  Lyceum  of  his  native  town,  gained  at  the 
age  of  16,  but  in  awarding  it  M.  Oomelissen  stated  that  the  recipient  of  the 
prize  had  won  honours  in  all  branches  of  his  studies.  At  the  age  of  18  he 
was  appointed  Mathematical  Professor  at  the  college  of  Ghent,  where  he 
remained  about  five  years.  In  1819  he  took  his  Doctor's  degree,  and  in 
October  of  the  same  year  he  moved  to  Brussels  as  Professor  of  Mathematics 
at  the  Athenee.  In  1828  he  was  appointed  to  the  chair  of  Astronomy  in  con- 
nection with  the  newly-established  Observatory  of  that  city,  and  he  died  in 
that  post  after  forty-six  years  of  almost  unremitting  work. 

This  is  not  the  place  to  advert  to  the  results  of  his  many-sided  genius  in 
more  fields  than  our  own,  but  of  the  220  papers  which  are  appended  to  his 
name  in  the  Royal  Society  catalogue,  no  less  than  82  are  meteorological, 
exclusive  of  those  referring  to  meteorites  or  terrestrial  magnetism.  He  will 
mainly  be  known  among  us  for  his  great  works  *  Sur  la  Meteorologie  de 
Belgique,'  and  '  La  Meteorologie  de  Belgique  comparee  k  celle  du  globe,*  and 
by  his  having  been  unanimously  elected  President  of  the  well-known  Brussels 
Conference  in  1858. 

In  the  works  above  mentioned,  of  which  the  former  seems  to  have  been 
strangely  ignored  in  some  of  the  numerous  notices  of  their  author  which  have 
appeared,  will  be  found  the  most  exhaustive  discussion  of  the  meteorology  of 
any  individual  district  which  has  ever  been  published,  and  they  furnish  a 
model  for  all  inquiries  of  a  similar  nature. 

Quetelet  died  on  the  17th  February,  1874,  a  victim  to  bronchitis,  only  five 
days  before  he  would  have  completed  his  78th  year. 
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APPENDIX    II. 

The  Meteorological  Office.  Robert  H.  Scott,  M.A.,  F.R.S.,  Director. — 
Marine  Meteorology.  In  this  department  the  Monthly  Charts  for  Square  3,  the 
ten-degree  square  embracing  the  district  of  the  Atlantic  Doldrums,  have  been 
published,  with  a  volume  of  explanatory  Remarks. 

This  work  has  occupied  the  attention  of  the  Marine  Branch  of  the  Office  for 
the  space  of  six  years,  and  it  may  fairly  be  described  as  the  most  complete 
account  that  has  ever  been  given  of  the  meteorology  of  any  part  of  the  sea.  In 
an  Appendix,  a  selection  of  the  best  quality  logs  has  been  specially  treated,  and 
from  them  the  four-hourly  means  oi  pressure  and  of  air  and  sea  temperature  have 
been  determined  for  each  month  and  for  the  northern  and  southern  nalves  of  the 
Square.  From  these  means  have  been  calculated  the  constants  in  the  periodical 
expression  for  the  diurnal  variations  of  the  elements  in  question.  The  efforts  of 
the  staff  are  now  directed  to  the  treatment  ot  the  materials  available  for  tiie  in- 
vestigation of  the  entire  district  bounded  by  the  parallels  of  20°  N  and  \(f  S, 
and  by  the  meridians  of  10°  W  and  40°  W,  forming  nine  ten-degree  squares  of 
which  Square  3  form?  the  centre. 

It  must  be  remembered  that  the  material  available  for  Square  3  amounts  to 
59  per  cent,  of  the  entire  information  in  the  Office  for  the  district  of  the  Atlantic 
from  20°  N  to  10°  S,  so  that  it  is  obvious  that  the  larger  area  will  not  bear  neurlj 
so  minute  a  discussion  as  has  been  effected  for  the  work  already  published. 

It  is  hoped  that  the  Charts  and  Remarks  for  the  entire  district  ynUl  appear  in 
the  course  of  the  year  1876. 

Of  minor  investigations  may  be  noticed  the  discussion  of  the  information  de- 
lating to  Kerguelen  and  St.  Paul's  Islands,  in  the  month  of  December,  which 
was  carried  out  for  the  use  ot  our  own  and  the  French  Expeditions  for  the  obser- 
vation of  the  Transit  of  Venus. 

The  Office  has  undertaken  the  discussion  of  the  great  storm  which  swept  over 
the  Western  Atlantic  and  the  coast  of  Nova  Scotia,  August  23-25,  1873,  and  is 
colleoting  all  the  information  obtainable  for  the  Atlantic  fot  the  entire  month  ot 
August.  ^  The  results  of  the  discussion  will  be  published  in  a  series  of  Charts 
like  those  which  have  already  appeared  for  the  ^  City  of  Boston*  gale  of  February 
1870.  *• 

The  most  important  matter  connected  with  this,  branch  of  the  Office,  and 
indeed  with  the  subject  of  Ocean  Meteorology  in  general,  has  been  the  assemblage 
in  the  month  of  August  at  the  Office,  of  a  private  Conference  to  discuss  the 
results  and  operation  of  the  Brussels  Conference  for  Maritime  Meteorology,  held 
in  1863,  from  which  meeting  the  Meteorological  Department  of  the  Board  of 
Trade  may  be  said  to  have  taken  its  rise.  The  late  (inference  was  attended  by 
26  Members,  belonging  to  every  maritime  country  of  importance  in  Europe 
except  Sweden  and  Turkey.     India  and  China  were  also  represented. 

The  sittings  lasted  for  three  days,  and  the  Report  of  ^the  Proceedings  is  in  the 
press.  It  is  interesting  to  note  that  the  resolutions,  on  the  whole,  were  confir- 
matory of  those  adopted  20  years  ago  at  Brussels,  and  we  may  hope  that  a 
further  impulse  may  have  been  given  by  this  meeting  to  the  prosecution  of  Ocean 
Meteorology  in  countries  which  possess  navies,  but  have  hitherto  taken  but  little 
part  in  the  work. 

Weather  Telegraphy. — The  only  important  change  in  this  department  durine 
the  year  has  been  the  return  to  a  system  of  signals  very  similar  to  that  introduced 
originally  by  Admiral  FitzRoy. 

By  the  new  system  a  cone  is  employed  to  indicate  the  direction  of  the  wind  to 
be  apprehended.  The  cone,  point  downwards,  indicates  southerly  gales  (SE,  by 
8,  to  NW).  The  cone,  point  upwards,  indicates  northerly  gales  (NW,  by  N,  to 
SE). 

The  drum  is  used  to  emphasise  the  cone,  and  to  indicate  danger  of  a  very  heavy 
gale  from  the  point  indicated  by  the  cone. 

It  is  also  attempted  to  assign  a  degree  of  probability  for  the  storm  indicated 
by  the  signal  by  announcing  that  hitherto  three  out  of  five  signals  of  storms  and 
four  out  oi  five  signals  of  strong  winds  have  been  found  to  be  fully  justified. 

The  Parliamentary  Return  of  the  correctness  of  the  warnings  for  the  year 
1873,  gives  a  total  percentage  of  success  of  nearly  80. 
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The  Office  has  undertaken  to  co-operate  with  the  Signal  Office  of  the  United 
States  in  the  proposed  interchange  of  synchronous  Reports  taken  at  0*43  p.m. 
Greenwich  time. 

Upwards  of  sixty  volunteer  observers  have  come  forward  to  take  part  in  the 
work  for  the  British  Isles  alone. 

It  may  be  allowed  to  anticipate  the  appearance  of  the  forthcoming  Report  of 
the  Permanent  Committee  appointed  by  the  Vienna  Congress,  and  to  state  that 
it  has  been  resolved  to  propose  the  general  adoption  of  an  inteniational  code  for 
meteorological  telegraphy,  which  will  only  be  varied  to  a  slight  extent  to  meet 
the  requirements  of  the  necessary  recognition  of  the  British  and  Continental 
scales  for  instrumental  readings. 

Land  Meteorology  of  the  British  Islands, — The  publication  of  the  *  Quarterly 
Weather  Reports'  has  been  carried  on  up  to  September  1873. 

The  issue  of  lithographic  copies  of  the  hourly  values  of  the  tabulations  of  the 
self  recording  instruments  will  be  contii.ued  for  1875,  and  the  values  of  vapour 
tension  will  be  added  to  the  information  given  in  the  sheets  first  issued.  A  copy 
of  these  monthly  sheets*  has  been  furnished  to  the  Society's  library. 

The  deliberations  of  the  Permanent  Committee  have  resulted  in  a  most 
important  measure  as  regards  the  future  of  British  meteorology.  It  has  been 
resolved  to  request  each  nation  to  publish  actual  readings^  taken  at  uniform  hours, 
for  a  limited  number  of  stations,  as  well  as  monthly  means  of  the  usual  character 
from  certain  additional  stations. 

It  is  unnecessary  here  to  recapitulate  the  terms  of  the  agreement,  which  have 
been  so  cordially  accepted  by  the  Society. 

The  stations  with  which  the  publication  of  the  actual  readings  will  commence 
for  January  Ist,  1875,  as  at  present  arranged,  arc 

Stations  in  connection  with  the  Meteorological  Office. 

Sumburgh  Head,  Shetland. 
Markree,  County  Sligo. 
Parsonstown,  King's  County. 
Oscott,  Warwickshire. 
Chatham,  Kent. 

Stations  obtained  from  the  Meteorological  Society, 

Aysgarth,  Yorkshire. 
Calcethorpe,  Lincolnshire. 
Buxton,  Derbyshire. 
Carmarthen,  Carmarthenshire. 
Dartmoor,  Devonshire. 
Strathfield  Turgiss,  Hants. 

It  is  hoped  that  further  additions  will  be  made  to  this  list. 

The  list  of  extra  stations  from  which  mean  results  only  will  be  published  has 
not  yet  been  fixed. 

The  Office  is  commencing  this  publication  on  the  form  selected,  for  the 
years  1873-4,  for  such  stations,  included  in  the  above  list,  for  which  observa- 
tions of  sufficiently  high  character  are  in  existence. 

It  is  hoped  that  the  above  measure  will  tend  to  wipe  off  the  blot  which  has 
Tested  on  this  country,  owing  to  the  deficiency  of  publication  of  results,  when 
contrasted  with  the  labour  spent  by  unpaid  observers  in  the  comparatively 
thankless  duty  of  recording  meteorological  observations. 


Scottish  Meteorological  Society. — 1.  The  Society  has  continued  the 
prosecution  of  the  inquiry  into  the  relation  existing  between  the  herring  fishery 
and  sea  temperature,  winds  and  weather  generally,  which  was  undertaken  in 
1872,  on  the  suggestion  of  the  Mar(^uis  of  Tweeddale,  President  of  the  Societv. 
A  second  Report  has  been  printed  m  the  Society's  Journal,  Vol.  IV.  p.  134.  At 
the  General  Meeting  of  the  Society  in  July  last,  the  Marquis  of  Tweeddale 
generously  presented  the  Society  with  twenty  sea-thermometers  for  the  obser- 
vation of  sea  temperature  by  the  fishermen. 

These  thermometers  were  placed  in  the  hands  of  an  intelligent  fisherman  in 
each  of  the  fishing  districts  by  the  Scottish  Fishery  Board,  who  have  cordially 
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co-operated  with  the  Society  in  this  inquiry,  together  with  special  meteorological 
fishery  schedules  prepared  by  the  two  bodies. 

It  must  be  added  tnat  tlie  Commissioners  of  Northern  Lighthouses  have  given 
very  material  assistance  in  this  inquiry,  by  the  valuable  observations  the  keepers  of 
the  lighthouses  have  made  for  the  Society  since  1867.  The  position  of  the  light- 
houses, and  what  may  be  called  the  continuousness  of  the  observation  of  tiie 
more  marked  phenomena  of  the  weather  rendered  practicable  by  the  occnpation 
of  the  observers,  give  great  value  to  the  observations. 

The  observations  of  last  yeai**8  fishings  are  now  in  course  of  being  discussed. 

2.  On  the  suggestion  of  Mr.  Stevenson,  the  Honorary  Secretary,  a  number  of 
8T0RH  STATIONS  have  been,  and  others  are  in  the  course  of  being  established,  in 
lines  radiating  from  Edinburgh,  at  which  observations,  chiefly  barometric  and 
wind,  are  made,  with  the  view  of  collecting  data  for  the  solution  of  such  qfuestions 
as  the  relation  of  wind-force  to  the  barometric  gradient;  the  influence  of  the 
sea  on  climate,  particularly  its  extension  inland  ;  and  generally  those  inflneiieea 
which  determine  local  climates. 

3.  The  influence  of  seasons  on  human  mortality  has  been  inquired  into  by  Dr. 
Arthur  Mitchell,  Chairman  of  the  Medico-Climatological  Committee,  ana  Mr. 
Buchan,  Secretary,  nine  months  of  whose  time,  officially  set  aoart  for  origixial 
investigations,  has  been  devoted  to  it.  The  results  were  maae  public  at  the 
Generiu  Meeting  in  July,  and  will  be  published  immediately. 

4.  The  Secretary  has  also  begun  to  discuss  the  observations  made  b^  the 
Bociety*s  observers  during  the  past  19  years  in  connection  with  the  relation  of 
meteorologv  to  agriculture,  horticulture,  arboriculture,  and  natural  history,  a  first 
paper  on  wnich  will  soon  be  published. 


Royal  Observatory,  Greenwich.  Sir  G.  B.  Airy,  K.C.B.,  P.R.S.,  Astro- 
nomer Royal. — No  changes,  either  in  the  instruments  or  methods  of  reduction, 
have  been  made  during  the  course  of  the  year. 

The  reduction  of  the  photogi:aphic  records  of  tlie  thermometers  from  1848  to 
1868,  which  has  been  for  some  time  in  hand,  is  now  complete.  The  diurnal 
changes  of  the  thermometers  (dry  and  wet  bulb)  have  been  investigated  as 
depending  on  the  month,  on  the  temperature  waves,  on  the  barometric  waves,  on 
the  overcast  and  cloudless  states  of  the  sky,  and  on  the  direction  of  the  wind. 
The  reduction  of  the  photographic  records  of  the  barometer  from  1854  to  1873 
has  been  commenced,  and  some  progress  made  in  the  work.  A  collection  of  the 
observations  of  the  deep-sunk  thermometers  from  1846  to  1873  has  also  been 
made. 

Meteorological  observations  are  now  taken  daily  at  Oh.  45m.  p.m.  for  trans- 
mission through  the  Meteorological  Oflice  to  General  Myer,  Chief  Signal  Oflicer, 
War  Department,  United  States  of  America. 


Royal  Observatory,  Edinburgh.  Professor  C.  Piazzi  Smyth,  F.RA.S., 
Astronomer  Royal  for  Scotland. — The  Roysd  Observatory,  Edinburgh,  has  been 
much  crippled  during  the  past  year,  by  having  been  deprived  of  one  of  ita  two 
Assistants  during  nearly  htdf  the  time.  The  computation  of  the  Meteorological 
observations  at  55  stations  of  the  Meteorological  Society  of  Scotland  has  never- 
theless been  kept  up,  |uid  the  results  have  been  printed  in  the  Monthly  and 
Quarterly  Returns  or  the  Registrar  General  for  Scotland.  The  whole  tn-pui  of 
Government  Funds  into  the  Observatory  to  produce  the  above  out-ptU  of  com- 
putations in  Meteorology  was,  for  the  year,  £106. 


Kew  Observatory.  Samuel  Jeffery,  Superintendent.— The  several  automatic 
arrangements  for  recording  respectively  the  barometer,  the  dry  and  wet  bulb 
thermometers^  the  anemometer,  and  the  rain-gauge,  have  been  maintained  in 
constant  action,  and  the  daily  standard  eye-observations  for  control  of  the 
photographic  records  have  been  made  regularly. 

The  instrumental  traces  with  hourly  tabulated  values  are  sent  monthly  to  the 
Meteorological  Office  as  in  former  years.    The  barograms  and  tiiermognuns  are 
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obtained  in  duplicate,  and  one  copy  is  preserved  at  Kew.    As  regards  the  ane- 
mograms  and  nyetograms,  the  copy  is  obtained  by  the  method  oi  tracing. 

In  addition  to  the  regular  work  of  Kew  as  one  of  the  self-recording  Obser- 
vatories in  connection  with  the  Meteorological  Office,  the  duty  of  examining  and 
checking  the  work  of  all  the  seven  Observatories  of  the  same  character  has 
been  carried  on,  in  accordance  with  the  method  described  in  the  Report  of  the 
British  Association  for  18G9. 

A  series  oi  investigations  have  been  conducted  with  the  view  of  testing  the 
degree  of  accuracy  attainable  in  the  tabulation  of  the  thermograms  by  the  pro- 
cess described  in  the  British  Association  Report  just  referred  to.  It  has  been 
found  to  be  an  improvement  to  set  the  glass  tabulating-scale  by  means  of  fiducial 
lines  traced  on  the  thermograms  by  photographic  means,  in  preference  to  setting 
it,  as  heretofore,  by  standard  readings,  'i'he  great  advantage  derived  from  the 
new  method  is  the  discovery  of  ^'bagginjjj"  whenever  it  exists  in  the  curves. 

The  Self  recording  Electrometer,  which  had  been  taken  to  Glasgow  for 
alteration,  was  returned  in  Febniary,  and  was  adjusted  for  action  on  March  10. 
It  has  since  continued  in  satisfactory  working  order. 

The  daily  record  of  temperature  from  thermometers  at  different  elevations  on 
the  Pagoda  in  the  Royal  Gai-dens,  Kew,  at  the  expense  of  the  Meteorological 
Committee,  was  continued  up  to  August,  when  it  was  interrupted,  to  be  resumed 
during  the  winter  months. 

The  verification  department  has  exhibited  increased  activity,  especially  as 
regards  the  verification  of  thermometers  and  the  construction  of  standard  ther- 
mometers. The  meteorological  instruments  which  have  been  verified  are  as 
follows : — 

Barometers,  Standards 110 

„  Marine  and  Station 40 

160 

Aneroids 10 

Thermometers,  ordinary  Meteorological  ,  .  1471 

„              Boiling-point  Standards  .  .  22 

„              Mountain    32 

„             Clinical 1255 

2780 
In  addition,  thirty-six  thermometers  have  been  tested  at  the  freezing-point  of 
mercory,  and  one  metallic  thermometer  has  been  tested. 

Eighteen  Kew  Standard  Thermometers  have  been  calibrated  and  divided  at 
Kew. 
The  following  miscellaneous  instruments  have  also  been  verified  :^- 

Rain-gauges 13 

Robinson^  Dial  Anemometers 14 

Telescope 1 

Sextant 1 

Theodolite 1 

Hydrometers 66 

A  barograph  and  thermograph  have  been  verified  for  Mr.  Kingston  for  the 
Observatory  at  Toronto,  and  the  values  of  the  Scales  have  been  determined  as 
hr  as  practicable. 

Experiments  have  been  made  with  a  view  to  the  constmction  of  an  apparatns 
devised  by  Mr.  F.  Galton,  F.R.S.,  for  facilitating  the  verification  of  ther. 
mometers,  and  also  for  rendering  it  possible  to  extend  the  range  to  which  the 
Kew  verifications  at  present  apply. 

A  large  stock  of  filled  thermometer-tubes  for  the  constraction  of  Standards 
has  been  laid  in,  and  the  tubes  have  been  annealed. 

In  the  last  Report  mention  was  made  of  certain  experiments  in  progress  with 
rapeet  to  the  testing  of  anemometers,  a  piece  of  ground  having  been  rented  in 
the  Park  for  erecting  the  instruments. 

The  experience  of  a  few  months  was  sufficient  to  show  that  the  exposnre  in 
the  Park  was  not  nearly  sufficiently  open  to  afford  facilities  for  testing  the  instra- 
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ments  at  any  but  very  low  velocities,  and  not  very  satisfactorily  even  in  sucli 
cases.  Application  was  therefore  made  to  the  Secretary  of  the  Crystal  Palace 
Company  for  permission  to  employ  a  rotary  machine  driven  by  steam-power,  so 
as  to  be  able  to  vary  the  velocities  at  pleasure. 

Consent  having  been  most  freely  given,  the  experiments  were  commenced,  and 
the  instruments  tested  at  various  velocities  up  to  about  30  miles  an  hour,  the 
highest  attainable  by  the  apparatus.  The  investigations  were  interrupted  during 
the  summer,  and  will  be  resumed  on  a  future  occasion.  It  is  hoped  that  by  this 
method  of  artificial  rotation,  which  was  that  employed  by  Smeaton  in  his  experi- 
ments on  windmill  sails,  more  satisfactory  results  will  be  attained  than  it  is 
otherwise  possible  to  get.  The  expense  of  these  experiments  has  been  defrayed 
by  a  vote  of  the  Government- Grant  Fund  of  the  Royal  Society. 


Radcliffe  Observatory,  Oxford.  Rev.  R.  Main,  M.A.,  P.R.S.,  Radcliffe 
Observer. — Very  few  changes  of  any  importance  in  the  system  of  meteorological 
observations  carried  on  at  this  Observatory,  have  occurred  since  the  date  of  the 
last  Report.  It  was  then  stated  that  it  was  intended  to  place  a  thermometer  on 
the  elevated  terrace  beneath  the  tower  on  its  north  side,  at  a  height  of  about 
55  feet  above  the  ground.  This  has  been  done,  and  daily  readings  of  it  have 
been  taken  during  uie  past  year. 

In  addition,  it  is  to  be  mentioned  that,  at  the  request  of  the  Meteorological 
Office,  daily  observations  are  made  at  Oh.  45m.  Oxford  Time,  in  connection  with 
the  series  of  simultaneous  observations  proposed  by  General  Myer;  U.SA., 
which  is  intended  to  be  carried  out  over  the  whole  Northern  Hemisphere. 


Cambridge  Observatory.  Professor  J.  C.  Adams,  M.A.,  FJLS. — The 
only  alteration  made  in  the  meteorological  work  at  this  Observatory  daring  the 
past  year,  has  been  the  adopting  8  a.m.  and  6  p.m.  as  the  time  for  taking  the 
observations  for  reduction.  The  readings  made  at  these  hours  have  been 
forwarded  to  the  Meteorological  Office,  London,  and  likewise  those  taken  at 
Oh.  45m.  p.m.  g.m.t.  for  the  American  Government. 

The  instruments  have  all  worked  satisfactorily  during  the  year. 


MooRSiDE  Observatory,  Halifax.  Louis  J.  Crossley,  F.M.S. — The  meteoro- 
logical work  at  this  Observatory  continues  as  heretofore.  The  self-recording 
instruments  arc  in  continuous  operation,  and  eye  observations  are  made  four 
times  daily. 

A  new  ozone  box,  on  Dr.  Moffatt's  plan,  has  been  in  use  since  March  11th,  in 
place  of  the  copper  gauze  cage,  which  had  become  worthless. 

King's  barograph  was  removed  on  April  23rd  from  the  Observatoiy  to  the 
ground-floor  of  the  house.     It  continues  to  work  satisfactorily. 

The  pressure-anemometer,  which  had  for  some  time  previously  been  found  to 
work  very  stiffly,  was  taken  down  on  September  26th ;  after  haviug  been  examined, 
cleaned  and  oiled,  it  was  re-started  on  October  8th. 


BEPORT  OF  THE  CONFERENCE  ON  THE  REGISTRATION 
OF  NATURAL  PERIODICAL  PHENOMENA. 

[Bead  at  the  Ordinary  Meeting,  Febmaiy  17th,  1875.] 

When  preparing  the  Forms  for  recording  Meteorological  Observations,  the 
Form  Committee  considered  the  question  of  the  registration  of  Natnial 
Periodical  Phenomena,  and  reported  to  the  Oonncil  as  follows: — "In  com- 
elusion,  the  Committee  recommend   that  Natural  Periodical  Phenomena, 
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especially  as  bearing  npon  the  influence  of  the  Seasons  on  the  state  of 
Agricoltore,  be  entered  on  a  separate  form.  They  therefore  suggest  that 
application  be  made  to  the  Royal  Agricultural,  Horticultural,  and  Botanic 
Societies,  to  nominate  representatives  to  serve  on  a  joint  Committee,  for  the 
purpose  of  drafting  complete  instructions,  and  organising  in  an  efficient 
manner  this  branch  of  investigation,  und  taking  observations  of  earth 
temperature,  &c." 

The  Council,  recognibing  the   importance  of  the   subject,  adopted  this 
recommendation,  and  forthwith  issued  the  following  letter: — 

"OBSERVATIONS    OF  NATURAL    PHENOMENA. 


«  The  Meteobolooioal  Society, 

80  Great  George  Street, 

Westminster,  S.W., 

March,  1874. 

"  Sir, — The  Council  of  the  above  Society  have  resolved  that  it  is  expedient 
that  Observations  of  Natural  Phenomena  connected  with  the  return  of  the 
seasons,  as  well  as  of  such  branches  of  physical  inquiry  as  tend  to  establish 
a  connection  between  meteorological  agencies  and  the  development  of 
vegetable  life  (such  as  the  temperature,  &c.,  of  various  soils)  should  be 
organised  on  a  more  systematic  and  scientific  basis  than  heretofore. 

'*  They  are  of  opinion  that  this  could  be  best  done  by  a  joint  Committee  of 
representative  Members  of  those  Societies  before  which  such  subjects  most 
naturally  come;  and  they  have,  therefore,  decided  upon  inviting  the  co- 
operation of  your  Society  by  the  nomination  of  one  or  more  delegates  to 
join  a  Committee  by  whom  the  whole  question  as  bearing  upon  Agriculture, 
Horticulture,  &c.,  should  be  considered,  and  to  whom,  also,  any  written 
communications  could  be  submitted. 

''The  Council  trust  that  your  Society  may  be  represented  by  delegates; 
but  if  that  course  is  impossible,  they  invite  any  written  suggestions  which 
you  may  have  to  offer. 

<'A  meeting  of  the  delegates  will  be  called  for  an  early  date,  after  the 
receipt,  from  the  Societies  consulted,  of  the  names  of  the  gentlemen 
nominated  by  each. 

"  We  are.  Sir, 

**  Your  obedient  Servants, 

••  G.  J.  SYMONS, 
"JOHN  W.  TRIPE, 

"  Hon.  Secretaries,'* 
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The  following  is  the  List  of  the  Societies  which  nominated  repreBentatiYeBf 
with  the  names  of  the  gentlemen  elected : — 

Royal  Agricultural   Mr.  W.  Carruthers,  F.R.S. 

Mr.  C.  Whitehead,  F.L.8. 
Royal  Horticultural Prof.  W.  T.  Thistelton  Dyer,  F.L.  S. 

Mr.  R.  McLachlan,  F.L.S. 
Royal  Botanic  Prof.  R.  Bentley. 

Mr.  G.  J.  Symons. 

Mr.  W.  Sowerby,  F.L.S. 

Royal  Dublin    Dr.  G.  J.  AUman,  F.R.S. 

Marlborough  College  Natural 

History     Rev.  T.  A.  Preston,  M.A. 

Meteorological Dr.  R.  J.  Mann,  F.R.A.S. 

Rev.  C.  H.  Griffith. 

Mr.  H.  S.  Eaton,  M.A. 

Mr.  R.  H.  Scott,  F.R.S. 

Replies  were  also  received  from  the  Royal  Society,  Bath  and  West  of 
England  Society,  and  the  Highland  Society,  to  the  effect  that  they  fully 
recognised  the  importance  of  the  subject;  but  that  they  were  either  indis- 
posed to  act  in  their  corporate  capacity,  or  did  net  possess  the  organisatioii 
necessary  to  enable  them  to  co -operate  with  the  Society. 

The  first  meeting  of  the  Conference  was  held  at  the  Office  of  the  Societyy 
80  Great  George  Street,  on  Thursday,  July  2nd,  of  which  the  following  is  a 
copy  of  the  Minutes : — 

•*  Present — Dr.  Mann,  Rev.  T.  A.  Preston,  Messrs.  Carruthers,  Eaton, 
Scott  and  Symons. 

<<  On  the  motion  of  Mr.  Carruthers,  Dr.  Mann  was  requested  to  take  the 
Chair. 

**  Mr.  Symons  explained  the  objects  for  which  the  Conference  had  been 
called. 

**  After  some  discussion,  it  was  resolved — '  That  the  Rev.  T.  A.  Preston 
be  requested  to  prepare  a  List  of  Plants  proposed  to  be  observed,  with  a 
Report  and  Notes.' 

**  It  was  also  resolved  to  request  Prof.  A.  Newton  to  supply  a  List  of 
Birds;  Mr.  R.  McLachlan  a  List  of  Insects;  and  Prof.  T.  BeU  a  List  of 
Mammals  and  Reptiles,  suitable  for  observing  in  connection  with  the  return 
of  the  Seasons,  with  suggestions. 

*'  (Signed)  Geo.  J.  Allbian." 


The  Reports  prepared  in  accordance  with  the  above  Resolutions  are  as 
follows  :-*• 

Beport  prepared  by  the  Rev.  T.  A.  Preston,  M.A.,  at  the  reqxmt  of  the  Con- 
ference on  tlie  Befjistration  of  Natural  Periodical  Phenomena. 

In  drawing  up  the   accompanying  table,  attention  has  been  paid  to  the 
following  considerations : — 
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(1)  Distribution  over  England  and  Scotland.  Mr.  Watson's  <*  Topo- 
graphical Botany/'  only  very  recently  issued,  has  been  of  great  help.  Of 
the  112  counties  into  which  the  country  is  divided,  no  plant  occurs  in  more 
than  108  of  them.  Of  course,  as  many  species  as  possible  have  been  taken 
from  those  which  occur  in  the  greatest  number  of  counties,  and  but 
very  few,  and  then  only  from  other  considerations,  have  been  taken  from 
species  occurring  in  less  than  90  counties. 

(2)  Average  date  of  flowering.  In  order  to  prevent  having  too  many 
species  under  observation  at  once,  and  also  to  have  some  species  always  under 
observation,  the  species  occurring  about  Marlborough  have  been  taken  as  a 
guide,  as  the  dates  of  first  flowering  for  the  last  ten  years  have  in  most  eases 
been  recorded.  These  dates  will  naturally  vary  for  other  localities,  and 
hence  it  will  be  necessary  for  observers  to  take  this  into  consideration.  In 
order  to  render  this  list  as  useful  as  possible,  the  earliest  and  latest  dates  of 
first  flowering  during  the  ten  years  have  been  added,  in  order  -to  give  the 
utmost  limits  during  which  any  particular  species  may  generally  be  looked 
for. 

(8)  The  amplitude  of  flowering,  i.e.  the  difference  between  the  dates  of 
first  flowering  of  the  same  plant  in  diflerent  years.  Where  this  has  been 
yeiy  great,  the  plant  has  been  discarded,  unless  other  considerations  rtoder 
it  advisable  to  be  retained  in  the  list.  It  may  be  observed  that  the  amplitude 
is  greatest  in  those  plants  which  flower  early  in  the  year ;  and  as  but  very  few 
plants  are  fit  for  observatious  in  periodic  flowering  at  that  time,  some  haye 
been  retained  which  would  otherwise  have  been  discarded. 

(4)  Distribution  over  the  whole  range  of  plants,  so  as  to  have  as  many 
natural  orders  as  possible  represented  in  the  list.  In  this  way,  many  plants, 
which  would  otherwise  have  been  very  useful  for  observation,  have  been 
omitted  from  the  list,  as  it  would  have  otherwise  caused  some  important 
orders  to  be  excluded.  The  order  umbeUi/era  has  been  yery  poorly  repre- 
sented; and  to  get  even  the  few  that  are  put  in  the  list,  other  apparentiy 
more  important  species  had  to  be  omitted. 

(5)  Species  not  generally  cultivated.  Cultivated  specimens  are,  as  a  rule, 
bad  for  observations  in  the  case  under  consideration.  The  necessity  of  in- 
terfering with  the  ground)  either  for  weeding  or  manuring,  or  even  for  the 
sake  of  tidiness,  alter  the  conditions  in  which  the  plant  grows.  Very  fre- 
quentiy,  too,  plants  under  cultivation  flower  much  earlier  than  wild  ones. 

(6)  Species  whose  habitats  are  not  variable :  some  species,  which  might 
otherwise  have  been  selected,  grow  in  such  diflerent  situations,  that  they  are 
quite  past  flowering  in  some  localities,  and  only  just  coming  into  flower  in 

others. 

(7)  Species  whose  time  of  flowering  is  definite,  i.e.  of  which  extra  early 
specimens  are  not  generally  found.  This  has  been  the  cause  of  the  omission 
of  several  speciies,  as  for  instance  of  Heracleum  SphondyUwn^  as  solitary 
specimens  are  often  in  flower  weeks  before  the  species  may  properly  be  said  to 
''  begin  flowering." 

(8)  Critical  species.    The  most  distinct  and  conspicuous  plants  have  been 
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selected ;  thongh  for  the  sake  of  non-botanists,  it  has  been  deemed  advisable 
to  give  certain  remarks  upon  some  of  the  species,  distinct  enough  in  them- 
selves, but  frequently  confounded  with  other  allied  ones.  In  the  preparation 
of  this  first  listi  it  has  been  thought  best  to  omit  Rushes,  Sedges  and  Grasses, 


List  of  Plants  suggested  fob  Observation. 

1  Anemone  nemorosa  (Wood  Anemone). 

2  Ranunculus  ficaria  (Pilewort — Lesser  Celandine). 
8  ,,  acris  (Upright  Crowfoot). 

4  Caltha  palustris  (Marsh  Marigold). 

5  Fapaver  Rhaas  (Red  Poppy). 

6  Cardamine  hirsuta  (Hairy  Bitter  Cross). 

7  „         pratensis  (Cuckoo-flower — Lady's  Smock). 

8  Draba  vema  (Whitlow  Grass). 

9  Viola  odorata  (Sweet  Violet). 

10  Polygala  vulgaris  (Milkwort). 

11  Lychnis  Flos-cuculi  (Ragged  Robin). 

12  Stellaria  Holostea  (Greater  Stitch  wort). 
18  Malva  Sylvestris  (Common  Mallow). 

14  Hypericum  tetrapterum  (Square  St.  John's  Wort). 

15  „        pulchrum  (Upright  St.  John's  Wort). 

16  Geranium  Robertianum  (Herb  Robert). 

17  Trifolium  repens  (Dutch  Clover). 

18  Lotus  corniculatus  (Bird's  Foot  Trefoil). 

19  Vicia  Cracca  (Tufted  Vetch). 

20  ,,     sepium  (Bush  Vetch). 

21  IxUhyrus  pratensis  (Meadow  Vetchling). 

22  Prunus  spinosa  (Sloe — Black- thorn). 
28  Spiraa  Ulnutria  (Meadow-sweet). 

24  Potentilla  anserina  (Silver-weed). 

26  n        Fragariastrum  (Barren  Strawberry). 

26  Bosa  canina  (Dog  Rose). 

27  Epilobium  hirsutum  (Great  Hairy  Willow-herb). 

28  ,,         montanum  (Broad  Willow-herb). 

29  Angelica  sylvestris  (Wild  Angelica). 

80  Anthriscus      „       (Cow  Chervil). 

81  F^T^v^tA  Hrlix  (Ivy). 

82  Galium  Aparine  (Cleavers). 

88  n      ventm  (YeUow  Bedstraw). 

84  Dipsacus  sylvestris  (Teasel). 

86  Scaldosa  succisa  (Devil's-bit). 

86  Petasites  vulgaris  (Butter-bur). 

87  TussHiAOO  Farfara  (Coltsfoot). 

88  Achillea  millefolium  (Milfoil ;  Yarrow). 

89  Chrysanthemum  Leucanthefnum  (Ox-eye). 
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List  of  Plants  suggested  fob  Obsebvation — continued, 

40  Arteinmu  vuhjarU  (Mugwort). 

41  Senedo  Jacobaa  (Ragwort). 

42  Centaubea  nioba  (Black  Eaiap-weed). 

43  Cardmis  lanceolatus  (Spear  Thistle). 

44  ,,       arvemui  (Field  Thistle). 

45  Sonchiis  arvenm  (Com  Sow-thistle). 

46  Hieracium  Pilosella  (Mouse -ear  Hawkweed). 

47  Campanula  botundifolia  (Hair -bell). 

48  Gentiana  campe&tris  (Field  Gentian). 

49  Convolvulus  sepium  (Greater  Bindweed). 
60  Symphytum  ojffidnale  (Comfrey). 

51  Pedicularis  sylratica  (Red  Rattle). 

52  Veronica  ChamiBdrys  (Germander  Speedwell). 
58  ,,      hederifolia  (Ivy -leaved  Speedwell). 
54  Mentha  aquatica  (Water  Mint). 

56  Thymus  Serpyllum  (Wild  Thyme). 
66  Prunella  vulgaris  (Self-heal). 

57  Nepeta  OUchoma  (Ground  Ivy). 

58  Oaleopsis  Tetrahit  (Hemp -nettle). 

59  Stachys  tylvatica  (Hedge  Woundwort). 

60  Ajuga  reptans  (Bugle). 

61  Pbimula  yebis  (Cowslip.) 

62  Plantago  lanceolata  (Ribwort  Plantain). 
68  Mercurialis  perennis  (Dog*s  Mercury). 

64  Ulmus  Montana  (Wych  Elm). 

65  Salix  caprea  (Great  Sallow). 

66  Coryltts  AveUana  (Hazel). 

67  Orchis  maculata  (Spotted  Orchis). 

68  Iris  Pseud-acorus  (Yellow  Iris). 

69  Narcissus  Pseudo-narcissus  (Daffodil). 

70  Galanthus  nivalis  (Snowdrop). 

71  Endymion  nutans  (Blue-bell). 

Taking  Marlborough  Plants  as  a  guide  in  settling  the  second  point,  there 
are  no  species  which  as  a  rule  (taking  the  average  of  the  last  ten  years) 
flower  in  January,  and  only  seven  in  Fbbbuabt,  viz. : — 

Ko.  in 
List.    Feb.  Earliest.  Latest. 

70  1  Galanthus  nivalis  (Snowdrop)  Jan.  1 1  Feb.  20 

68  7  Veronica  hederifolia  (Ivy-leaved  Speedwell)  By  Jan.  1  Feb.  20 

66  8  Corylus  Avellana  (EtLZol)    Jan.  17  Mar.  10 

2  14  Ranunculus  FicABiA  (Pilewort)  Jan.  26  Mar.    6 

68  21  Mermiri^dis  perennis  (Dog' a  Meicxiij)    ...  Feb.    1  Mar.  27 

6  27  Cardamine  hirsut^i  (Hairy  Bitter  Cress)...  Feb.    6  April   8 

TussiLAGO  Fabfaba  (Coltsfoot) Feb.  11  April   1 


For  Masch  hmre  been  adeetad — 

Vo.  to.  riiiM  ti  LfticsL 

List.    ICveh 

25         1     Pot^mtitla  Fragariastrum  (Bftrren  Straw* 

berry)  Jan,  18  April    7 

86         8     PeUmtf9  rulgarU  (Butter-bar) Feb.  18  i^irfl  10 

9         4     TiW/i  odfprata  (Sweet  Vkdet) Feb.  16  Mar.  85 

65  iS<i/tjr  eaprea  (Great  Sallow) Feb.  16  April     8 

69         6     SarcwuM  Pieudo-nareisms  (Daffodfl)  ...  Feb.  12  April     8 

64         7     Ulmus  montarut  (Wjeh  Yhn)    Feb.    5  i^ril    1 

8         9     Draba  tema  (Whitlow  Grass)  Feb.  26  April    6 

1       11     Akemoxe  1CEM0B08A  (Wood  Anemone)...  Feb.  27  April    6 

4       15     Caltha  PALUSTBis  (Marsh  Marigold) Feb.  14  April  18 

57       20     i\r«7Mrto  G/^Aoma  (Ground  I^) Mar.    8  April    9 

22      29    PBumrs  spikosa  (Blackthorn)  Feb.  20  April  16 

61  80    PftiMxnjk  YEBis  (Cowslip) Mar.  19  April    7 

For  Afbil. 
April 

80        1     ilniAmoM  «yZt;««fm  (Cow  Chervil)  Mar.  16  April  21 

7  6     Cardamine  pratentis  (Cnekoo-flower)    ...  Mar.  12  April  22 
12        9     SuUaria  HolosUa  (Greater  Stitohwort)...  Mar.  25  April  24 

71      11    Ekdtmion  NUTANS  (Blue  Bell) Mar.  81  April  22 

52       15     Veronica  Chamcedrys  (Germander  Speed- 

weU)    Mar.  12  May    4 

62  18     P2anta^o^nc^2a<a  (Ribwort  Plantain)...  April  8  April  28 

8  19     Ranunadui  acrU  (Upright  Crowfoot)   ...  April   6  May  15 

20  22     Ficta  Mptum  (Bush  Vetch)    April  14  May     5 

50  24     Symphytum  officinale  {Comfrej)  ....••...  April  16  April  80 

10  28     Po%a/a  vu/^arM  (Milkwort)    April  18  May     7 

60  Ajuga  reptans  {Bngle)  April  15  May     6 

16  80    Gbbanium  Robsbtianum  (Herb  Robert)  April  27  May    4 

For  May. 
May 

51  5     Pedicularis  sylvatica  (Red  Rattle)     April  18  May  81 

82         6     Galium  Aparine  {ClesiYerB)    April  28  May  17 

17  12    Tbifolium  bepens  (Dutch  Clover)  April  80  May  28 

24  PotentUla  tmeerina  (Silver-weed) May     5  May  21 

18  18    LotfM  comtcu/attis  (Bird's  Foot)    May     1  May  28 

89       16     Chrysanthemum  Leueanthemum  (Ox-eye)  May     9  May  28 
46              Hieracium  PUosella  (Mouse-ear  Hawk- 
weed)  May     5  Joixe  8 

11  20    LycAnu  F/o9-cficu/t  (Ragged  Robin) May     7  May  81 

21  29    Lathyrus  prateneis  (Meadow  Yetchling)  May  15  June  11 
5       81     Papaver  Rhaas  (Red  Tap^y)    May  12  June  16 

88  AcHULLBA  Millefolium  (Milfoil)  May  21  Jane  21 

68  Iru  Px^i^-ocoruj  (Yellow  Iris) May  15  Jane  12 

67  OitAm  mricfi/n/a  (Spotted  Orchis) May  20  Jane  11 
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For  June. 

No.  in  Earliest.  Latest. 

List.     Jane 

26  1     Eosa  caniria  {T>og  Uose)     May  22      June  18 

55  2     Thymus  Serpylluvi  {Wild  Th^iaio) May  26      June    8 

18  8     Malva  8YL\^STRis  (Common  Mallow)...  May   18  June  19 
69         7     5tao/fi/«  sy/ra/«c^i  (Hedge  Woundwort) ...  May  81  June  14 
28       10     Epilobium    montanum    (Broad    Willow- 
herb)    , June    4  JunelT 

41  11     Senecio  Jacohaia  (Ragwort)  May  17  June  80(?) 

28  16     i^pireca  tr/»ifl?^ia  (Meadow-sweet) June    2      June  25 

42  Centaurea  nigra  (Black  Knap-weed)  ...       June    7      June  24 

56  Prunella  vulgaris  (Self-heal) June    6  June  22(?) 

19  18     Ftcut  Croccrt  (Tufted  Vetch) June    8     July    1 

88       20     Galium  verum  (Yellow  Bedstrew) May  26  June  80(?) 

44  End     Car(/u2^  arv^i^tjf  (Field  Thistle)    June  10     July  10^ 

For  July  and  later  Months. 

14     Hypericum  tetrajtterum  (Square  St.  John*B  Wort). 
16  „        pulchrum  (Upright  St.  John's  Wort). 

27  Epilobium  kirsutum  (Great  Hairy  Willow-herb). 

29  Angelica  sylvestris  {Wild  AngeWcB), 
81     Hedera  Helix  (Ivy). 

84  Dipsaeus  sylvestris  (Teasel). 

85  ScaMosa  succisa  (Devil*s-bit). 
40     Artemisia  vulgaris  (Mugwort). 

48     Carduus  lanceolatus  (Spear  Thistle). 

45  Sonchus  arvensia  (Com  Sow-Thistle). 

47  Campanttla  rotundifolia  (Hair-bell). 

48  Gentiana  campestris  (Field  Gentian). 

49  Convolvulus  sepium  (Greater  Bindweed). 
54  Mentha  cupiatica  (Water  Mint). 

58     Galeopsis  Tetrahit  (Hemp -nettle). 

It  has  been  impossible  to  give  any  definite  arrangement  of  these  last 
fifteen  aooording  to  time  of  flowering,  as  absence  from  Marlborough  during 
July  hA  prevented  any  records  of  first  flowering  being  taken. 

KEMARKS    AND    SUGGESTIONS. 

It  would  be  very  advisable  that  all  intending  observers  should  note  the 
loeaUHei  where  the  diflerent  species  grow  in  their  neighbourhood ;  so  that  they 
may  refer  to  the  plants  at  any  time. 

Non-botanical  observers  are  advised  to  make  themselves  acquainted 
with  the  species  enumerated  in  the  list,  especially  when  in  full  flower,  as 
it  will  greatly  aid  them  in  recognising  them  when  coming  into  flower. 

Though  a  limited  number  of  species  are  entered  in  the  list,  it  will  be  of 
great  use  for  subsequent  revision  if  other  species  also  are  noted ;  and  those 
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who  are  able  to  do  so  are  hereby  requested  to  observe  as  many  species  as 
possible. 

It  will  frequently  be  of  great  service  to  note  when  species  under  observatioii 
are  in  bud,  and  to  continue  doing  so  till  they  come  into  flower.  A  hot  day 
will  bring  many  species  into  flower ;  and  if  records  of  the  plants  being  in  bud 
exint  up  to  the  day  of  flowering,  it  renders  the  date  fax  more  certain. 

If  a  plant  appears  to  have  been  in  flower  for  a  day  or  two  before  observa- 
tion, the  word  '*  by**  had  better  be  placed  before  the  date. 

Some  species  will  come  into  flower  in  one  locality  before  they  do  so  in 
others  ;  all  such  cases  should  be  noted. 

Extra -early  flowers  should  be  recorded,  but  the  dates  should  not  be  taken 
as  those  of  the  *'  flrst  flowering"  of  the  species  observed. 

As  a  rule,  the  species  may  be  considered  in  flower  when  the  stamens  can 
be  distinctly  seen  ;  at  the  same  time  it  should  be  noted  whether  other  speci- 
mens of  the  same  species  are  nearly  out,  and,  if  not,  the  specimens  should  be 
loft  and  observed  a  day  or  two  later  on.  Plants  frequently  remain  in  bad 
for  a  long  time,  if  the  weather  is  un&vourable ;  all  such  instances  shonld  be 
carefully  noted. 

Though  cultivated  specimens  may  be  observed,  the  observations  should 
always  bo  recorded  separately,  and  the  dates  of  flowering  of  truly  wild 
specimens  taken  as  the  proper  dates  for  comparison. 

The  leafing,  fruiting  and  defoliation  of  trees  are  omitted,  as  experience 
shows  that  it  is  very  difficult  to  come  to  any  agreement  on  the  subject.  At 
the  same  time,  notices  on  these  points  will  frequently  be  usefrd.  The  leafing 
of  the  oak  and  ash  is  an  instance. 

Further  points  for  observations  may  be  adopted  as  experience  proves  it  to 
be  advisable.    At  present  the  subject  is  in  its  infancy. 

The  following  remarks  about  individual  species  are  intended  mainly  for  the 
use  of  non -botanical  observers.  The  numbers  prefixed  refer  to  those  in  the 
first  general  list  of  plants  for  observation. 

1.  Anemone  Nemorosa.  When  it  first  comes  up  the  flower  is  bent  down- 
wards, and  the  stamens  are  visible  long  before  the  plant  can  be  feurly  said  to 
be  in  flower.  Perhaps  no  specimen  should  be  considered  to  be  in  flower  till 
the  flower  is  turned  upwards. 

8.  Ranunculus  acria.  There  are  three  plants  very  similar  to  one  another 
as  regards  the  flowers.  This  species  is  known  at  once  by  its  rouiun&ower- 
stalks  (the  other  two  have  them  channelled).  The  Buttercup  {R,  Bulbotut)  is 
well  worth  observation,  but  was  omitted  as  it  appears  in  only  89  counties. 
It  is  known  by  its  channelled  flower-stalks,  its  sepals  bent  back  against  the 
stalk  (not  spreading  at  right  angles  to  it),  and  the  swollen  base  of  its  stem 
appearing  like  a  bulb.  The  creeping  crowfoot  {R.  repens)  is  known  by  its 
ohaunellod  flower- stiUk  and  creeping  stems.  It  may  be  found  in  flower 
almost  lUl  tlie  year  through,  and  is  therefore  unsuitable  for  the  present  purpose. 

5.  PiUHtver  Rhicas.  luiowu  by  the  hairs  on  the  flower-stalk  spreading  at 
right-angles  to  it,  not  pressed  close.  It  is  not  the  first  poppy  in  flower,  and 
hence  care  must  be  taken  to  observe  whether  any  particular  specimen  belongs 
to  this  ^j>ecies  or  not. 
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9.  Viola  odorata.  Care  most  be  taken  to  obserre  trtdy  wild  specimens, 
as  it  is  in  flower,  when  under  cultivation,  long  before  its  wild  brethren.  It  is 
really  not  the  best  of  the  violets  for  observation  for  this  reason,  but  has 
been  selected  because  it  is  so  fiEur  more  widely  distributed  than  the  other 
species.  There  is  an  idea  that  there  are  only  two  species  of  violets,  the 
sweet,  and  the  '*  dog"  or  scentless  violet.  Those  who  wish  to  observe  more 
than  the  rec^ulation  number  of  species  are  recommended  to  include  the  Hairy 
Violet  (F.  hirta)  and  the  Wood  Violet  (F.  Biviniana).  The  former  is  very 
similar  in  many  respects  to  the  Sweet  Violet,  but  has  the  leaf-stalks  covered 
with  spreading  hairs,  and  is  scentless.  The  Wood  Violet  is  known  by  the 
flower- stalks  springing  from  the  branches  and  not  from  the  root^  as  in  the 
other  two  species.  There  are  two  important  forms  of  the  Wood  Violet, 
which  ought  to  be  studied  by  observers. 

20.  Vicia  sepium.  Not  to  be  confounded  with  Vicia  saHva,  which  has  the 
flowers  soUtary  or  rarely  two  together,  whilst  F.  sepium  has  the  flowers  three 
or  four  together. 

22.  Pbunus  Spinosa.  There  are  three  species,  united  by  some  persons 
into  one  under  the  name  of  P.  communis.  As  a  general  rule,  P.  spinosa 
flowers  before  the  expansion  of  the  leaves.  It  has  not  unfrequently  been 
confounded  with  the  Hawthorn  (Cratcegus  oxyacantha),  and  it  will  be  well 
for  intending  observers  to  understand  the  numerous  and  obvious  differences 
between  the  two. 

25.  Potentilla  Fragariastrum  bears  some  resemblance  to  the  Strawberry 
(Fragaria  vesca).  It  flowers  very  much  earUer  (though  some  specimens  of 
F.  vesca  are  occasionally  found  at  the  same  time).  The  most  obvious  charac- 
teristic between  the  two  is  the  fact  that  the  sepals  of  P.  Fragariastrum  close 
over  the  fruit  after  flowering,  whilst  they  remain  expanded  in  F,  vesca  ;  it  is 
also  a  much  more  delicate  plant  than  F.  vesca,  but  a  comparison  of  the 
actual  specimens  will  alone  enable  beginners  to  discriminate  between  the  two. 

81.  Hedera  Helix.    Flowers  about  September  or  October. 

42.  Csntaubea  Nigra.  Large  specimens  are  not,  at  first  sight,  very  dissimi- 
lar frt)m  those  of  C,  scabiosa :  C.  nigra  has  the  leaves  lanceolate ;  C.  scabiosa 
has  them  deeply  divided  in  a  pinnate  manner. 

61.  Primula  veris.    Extra  early  specimens  are  not  unfrequent  at  times. 

66.  Oorylus  AveUana.  The  opening  of  both  the  barren  and  fertile  flowers 
shou^be  noted. 

67.  Orehia  macuUUa.  Not  to  be  confounded  with  0.  mascula,  the  early 
purple  Orchis.  This  species  has  pale  lilac  flowers,  and  comes  into  flower 
when  0.  maseula  is  very  nearly  over. 

70.  Oalanthus  nivalis.  In  warm  gardens  this  comes  out  early;  hence 
heaUty  must  be  noted,  as  well  as  the  fact  whether  plants  are  generally 
coming  into  bloom  elsewhere.  It  may  be  considered  to  be  in  flower  when 
the  heads  hang  down. 
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Report  prepared  by  B.  MoLaghlan,  F.L.S.,  as  to  Insects  proper  to  be  observed 
in  connection  with  Stasonal  Phenomena,  Temperature,  dc. 

HAYiMa  been  appointed  by  the  Scientific  Committee  of  the  Boyal  HOTtienl- 
ttural  Society  to  confer  with  a  Committee  of  the  Meteorological  Society 
respecting  what  Insects  are  best  adapted  for  observation  in  connection  with 
seasonal  phenomena,  temperature,  &c.,  I  beg  to  submit  my  suggestions. 

At  the  outset  it  struck  me  that  the  List  ought  to  be  as  short  as  possible,  and 
that  results  equally  valuable  could  be  obtained  firom  observation  of  a  few 
species,  as  of  many ;  and  practically  more  valuable,  because  the  observers' 
attention  would  be  more  concentrated. 

Furthermore,  I  thought  it  highly  important  that  these  few  species  should 
be  all  common  and  familiar  insects  of  general  distribution.  But  it  should  be 
left  to  individual  observers  to  add  at  discretion  any  particular  species  that 
circumstances  render,  in  particular  cases,  favourable  for  observation';  it  being 
understood  that^any  addition  to  (or  modification  of)  the  List  most  be  rigidly 
adhered  to,  and  not  varied  year  by  year. 

As  the  activity  of  most  insects  so  greatly  depends  upon  the  state  of  the 
weather,  independently  of  actual  temperature,  it  is  desirable  that  the  reootrds 
should  be  accompanied  by  notes  as  to  the  amount  of  cloud  or  sunshine. 
The  species  I  have  selected  are  the  following : — 

Melolontlia  vulgaris  (Cock-Chafer  or  May-bug). 
Bhizotrogus  solstUialis  (Fern-Chafer). 
Apis  mellifica  (Honey-Bee). 
Pieris  brassica  (Large  White  Cabbage-Butterfly). 
Pieris  rapes  (Small  White  Cabbage-Butterfly). 
Epin^hile  Janira  (Meadow-brown  Butterfly). 
Bibio  Marci  (St.  Mark's  Fly). 
Trichocera  hiemalis  (Winter  Gnat). 
In  all  cases  where  the  slightest  doubt  exists  in  the  mind  of  the  observer 
with  respect  to  the  species,  specimens  of  the  insect  should  accompany  the 
record. 

The  time  of  first  appearance  of  any  particular  species  should  be  carefully 
noted,  as  also  the  time  when  it  becomes  common.  This  is  especially  necessary 
with  the  two  white  Butterflies,  for,  as  certain  larvsB  of  these  often  entw 
houses  and  other  buildings  in  order  to  undergo  their  transformations,  it 
follows  that  these  will  necessarily  be  developed  before  the  main  body  of 
individuals  that  pass  through  their  transformations  out  of  doors. 

Notes  on  the  species  here  follow :  — 

The  appearance  of  the  Cock-Chafer  may  be  taken  as  an  indication  of  the 
near  approach  of  summer. 

The  Fern-Chafer  is  a  beetle  much  like  the  Cock-Chafer  in  appearance,  but 
very  much  smaller.  It  flies  in  swarms  in  the  evening  round  any  object 
(trees,  the  observer,  &c.),  and  indicates  that  summer  has  fairly  set  in. 
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The  Honey-Bee  need  not  be  observed  after  the  end  of  March  m  spring, 
or  before  the  end  of  October  m  aatmnn. 

The  two  White  Cabbage-Butterflies  need  only  be  noticed  in  their  vernal 
broods.  P.  rafa  always  appears  before  P.  ^oastc^,  and  care  must  be  taken 
to  avoid  mistaking  for  the  latter,  hybemated  females  of  Gonopterym  rhamni 
(the  Brimstone  Butterfly),  which  appear  in  fine  sunny  weather  firom  the 
earUest  advent  of  spring  or  the  end  of  winter. 

The  Meadow-brown  Butterfly  may  be  taken  as  indicatiDg  summer. 

St.  Mark's  Fly  is  a  large  intensely  black  hairy  dipterous  insect  with  rather 
long  legs,  appearing  generally  about  St.  Mark's  Day  (April  25th),  and  lasting 
for  a  very  short  time. 

The  Winter-Ghiat  dances  in  the  air  (singly  or  in  little  swarms)  throu^out 
the  winter,  excepting  during  the  hardest  frosts.  A  continuous  record  of  its 
appearance  should  be  kept  firom  Christmas  to  the  end  of  March. 

Occasional  appearances  in  unusual  numbers, — It  is  well-known  that  certain 
insects  appear  occasionally  in  enormous  numbers,  and  then  are  comparatively 
rare,  or  disappear  altogether,  for  a  series  of  years.  Vanessa  cardui  (the 
Painted  Lady  Butterfly),  CoUas  Edusa  and  Hyale  (the  Ck>uded-YeUow 
Butterflies),  Sphinx  Convolvuli  (the  Convolvulus  Hawk-Moth)  are  familiar 
examples.  Such  exceptional  occurrences  should  be  carefiilly  noticed. 
Meteorologists  may  thus  possibly  throw,  light  upon  phenomena  that  have 
never  been  satisfactorily  accounted  for  by  Naturalists. 


Suggestions  as  to  the  Acts  of  Birds  most  proper  to  he  observed  by  Metetorohgists, 
By  Alfbed  Newton,  M.A„  F.li.S. 

I  HAVE  much  pleasure  in  complying  with  the  request  of  the  Meteorological 
Society  that  I  should  point  out  the  particular  observations  on  Birds  best 
adapted  to  their  purpose ;  and  accordingly  submit  the  following  list,  which  I 
have  drawn  up  after  some  consideration  of  the  subject  and  study  of  similar 
records  and  projects.  It  will  be  understood  to  refer  only  to  the  United 
Kingdom. 

Some  remarks  by  way  of  introduction  seem,  however,  needed.  It  is 
obvious  that  to  obtain  general  acceptance  none  but  well-known  Birds,  and 
such  as  are  either  pretty  widely  distributed  in  these  islands  or  excite  pretty 
generaftiterest,  should  be  included,  while  the  peculiarities  to  be  observed  in 
these  Birds  should  be  of  a  kind  that  may  be  readily  noticed  by  people  who 
possess  no  special  knowledge  of  ornithology,  but  are  accustomed  to  walk 
about  with  their  eyes  and  ears  open,  as  is  doubtless  the  case  with  nearly  all 
the  Fellows  of  the  Society  which  has  honoured  me  by  a  request  for  my 
eo-operation.  I  append  to  the  hst»  by  way  of  notes,  a  few  special  cautions 
which  may  help  to  prevent  mistakes  among  those  who  now  for  the  first  time 
turn  their  attention  to  the  subject;  but  there  is  one  caution  of  general 
application  on  which  I  wish  expressly  to  dwell. 

It  constantly  happens,  especially  among  the  earlier  Birds-of-passage  in 
spring,  that  they  will  for  some  days  haunt  one  particular  spot  before 
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appearing  in  others  or  generally  througbont  the  district.  I  myself  knew  a 
particular  reach  of  a  river  which  was  yearly  frequented  by  the  SSand-Maitin 
for  nearly  a  week  or  ten  days  before  examples  of  that  species  were  to  be 
seen  elsewhere  in  the  vicinity.  I^also  knew  a  parish  in  which  the  Ghiff-ehaff 
always  bred,  but  not  for  a  month  or  six  weeks  after  it  had  arrived  in 
many  of  the  neighbonring  parishes  was  its  note  to  be  heard  within  the  limits 
of  that  particular  parish.  I  could  easily  cite  other  cases  of  like  natore,  but 
many  if  not  most  observers  of  Birds  from  their  own  experience  will  bear  me 
out  in  this.  It  follows,  therefore,  that  to  render  the  proposed  observations 
trustworthy,  an  observer  of  any  fact  connected  with  Birds  should  set  down  the 
exact  locality  at  which  it  occurred,  even  if  it  be  but  a  few  miles'  distance  frt>m 
his  own  station,  and  if  possible  again  record  the  fact  when  it  recurs  there — 
or  vice  versa.  Otherwise  there  will  naturallv  be  a  risk  of  considerable  error, 
but  an  attentive  observer  will  probably  soon  come  to  find  out  the  localities  in 
his  neighbourhood  which  are  first  visited  by  any  particular  kind  of  Bird,  and 
after  a  few  years*  experience  the  double  observation  will  very  likely  prove 
unnecessary.  The  arrival  of  several  other  common  and  well-known  Birds-of- 
passage — such  as  the  Wryneck  and  Nightjar  or  Goatsucker — might  have  been 
added  to  the  list  as  facts  easy  to  observe,  but  it  seems  doubtful  whether  any 
good  would  thereby  be  gained  which  will  not  be  effected  by  observation  of 
the  species  of  spring-migrants  therein  named,  and  it  has  been  my  object  not 
to  encumber  the  observer  unnecessarily. 


January.     Pkylark — song  begins. 

Song-Thrush — song     be- 
gins (1.) 
February.  Chaffinch — song  begins. 
Brown   (or    Tawny)   Owl 
hoots  (2.) 
March.     *Chiff-chaff — song     begins 

(8.) 
Book  builds. 
♦Willow  Wren  —  song  be- 
gins (4.) 
April.       *Nightingale  —  song     be- 
gins (5.) 


April. 


May. 


June. 


♦Swallow — first  seen  (6.) 
*Cuckoo— first  heard  (7.) 
♦Turtle  Dove — first  seen. 
♦Flycatcher—  first  seen  (8.) 
♦Swift — first  seen  (9.) 
Partridge  hatches. 
Cuckoo  changes  its   note 

(10.) 
Wheatear  returns  (11.) 
Swallows  begin  to  flock. 
September.  Chiff-chaff  last  heard. 
October.  *Woodcock  first  seen  (12.) 
♦Fieldfare  arrives  (18.) 


July. 
August. 


[The  months  named  are  those  in  which  the  event  may  approximately  be 
expected.] 

(1.)  The  song  of  this  bird  is  pretty  well  known  every  where;  but  it  is 
possible  to  mistake  for  it  that  of  the  Mistletoe-Thrush,  which  is  generally 
heard  earlier.  The  notes  of  the  latter,  however,  are  less  musical  and  con- 
nected, its  strain  is  altogether  much  shorter,  and,  being  repeated  many  times 
in  succession,  wants  the  variety  of  that  of  the  Song-Thrush. 

(2.)  To  be  heard  usually  about  half-an-hour  before  sunset,  and  then  at 


*  These  obeervations  will  indicate  pretty  accurately  the  arrival  in  the  locality  of  the 
bird  named. 
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intervals  throngbont  the  evening  or  night.     The  tremulons  note  of  this  Owl 
is  unlike  that  of  any  other  British  bird. 

(3  )  The  song  consists  only  of  a  repetition  of  the  two  sounds  which  cannot 
be  better  syllabled  than  in  the  form  in  which  the  bird's  English  name  is 
commonly  written.     It  is  quite  unmistakeable. 

(4.)  In  its  joyous  burst  the  song  has  some  resemblance  to  that  of  the 
Chaffinch,  but  it  is  not  so  loud  and  wants  the  harsh  notes  of  that  bird.  It 
has  been  remarked  of  the  Willow  Wren  that  it  does  not  arrive  until  the 
larches  are  visibly  green. 

(5.)  Many  people  would  regard  as  an  insult  the  supposition  that  they 
could  make  any  mistake  about  this  unrivalled  songster,  but  it  is  certain  that 
mista^^es  are  very  frequently  made.  Mr.  Stevenson  says  (Birds  of  Norfolk, 
vol.  i.  p.  124)  that  from  personal  inquiry  he  is  convinced  that  in  a  large 
majority  of  cases  the  **  Early  Nightingales**  of  newspaper  paragraphs  are 
Song-Thrushes,  heard  at  a  late  hour  during  the  long  spring  evenings. 

(6.)  The  Swallow  here  meant  is  that  often  called  the  Chimney- Swallow, 
and  may  be  distinguished  from  either  the  House-Martin  or  the  Sand-Martin 
(to  which  the  names  "Window-Swallow*'  a^d  "  Bank- Swallow**  have 
respectively  been  given  by  some  writers)  by  its  back  being  of  a  uniform 
glossy  steel-blue — almost  black,  its  long  forked  tail  and  the  dingy  colour  of  its 
lower  parts — the  House-Martin  having  the  rump  and  lower  parts  pure  white, 
while  the  Sand-Martin  is  of  a  mouse-colour  above.  In  most  parts  of  England 
the  Swallow  is  the  first  of  these  three  species  to  appear,  but  in  certaia  lo- 
calities the  Sand-Martin  usually  precedes  it,^  The;.  House- Martin  is  nearly 
always  a  few  days  later  than  the  Swallow. 

N.B. — The  House-Martin  seems  at  times  ,to  be  seriously  affected  by  the 
weather,  and  its  numbers  appear  to  be  decreasing  throughout  England 
in  an  unaccountable  way.  I  trust  I  may  be  excused  for  here  stating 
that  I  should  be  very  glad  to  receive  any  facts  bearing  on  this  matter. 

(7.)  Young  observers  should  be  on  their  givatd  against  imitations  of  this 
bird*6  well-known  note  by  idle  boys  or  others,     c-  .  • 

(8.)  The  little  greyish-brown  bird  so  fond  of  sitting  silently  on  a  post,  rail 
or  other  perch,  whence  it  can  readily  dart  qS  and  seize  a  fly,  commonly 
returning  to  its  former  station. 

(9.)  To  be  distinguished  from  the  Swallow,  with  which  it  is  often 
confounded,  by  its  larger  size,  more  rapid  flight,  and  the  peculiar  shape 
of  its  outspread  wings,  which  is  nearly  that  of  the  tool  used  in  many  gardens 
for  paring  turf. 

(10.)  The  warning  already  given  (note  7)  is  almost  as  necessary  here.  The 
syllable  prefixed  by  the  bird  to  its  earlier  note  is  generally  very  distinctly 
heard. 

(11.)  On  its  arrival  in  spring  this  bird  generally  goes  straight  to  its 
breeding-quarters,  and  therefore  appears  but  locally  at  that  time  and  during 
the  breeding- season.  Later  in  the  year  it  is  much  more  widely  dispersed, 
and  its  appearance  betokens  the  beginning  of  the  great  return  movement  of 
our  migratory  birds. 
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(12.)  Though  not  a  year  passes  without  many  Woodcock's  nests  being 
found  somewhere  in  Great  Britain  and  parts  of  Ireland,  it  would  seem  that 
the  birds  which  breed  and  are  bred  in  our  islands  betake  themselves  towards 
the  end  of  summer  or  very  early  in  autumn  to  more  southern  countries, 
for  at  the  beginning  of  the  shooting  season  (say  in  September)  the 
occurrence  of  this  species  is  very  rare.  The  large  immigration  of  northern 
examples  takes  place  later,  and  the  first  Woodcock  of  the  season  is  commonly 
noised  abroad  in  most  neighbourhoods.  In  this  particular  case  the  informa- 
tion will  most  likely  be  generally  received  at  second-hand,  but  will  probably 
be  none  the  worse  for  that,  since  mistakes  concerning  the  bird's  appearance 
are  not  much  to  be  feared. 

(18.)  The  MisUetoe-Thrush,  which  in  autumn  is  wont  to  fly  in  flocks,  has 
no  doubt  been  often  mistaken  for  the  Fieldfare,  but  the  peculiar  note  of  the 
latter  (frequently  uttered  on  the  wing),  when  once  heard,  can  never  fedl  of 
recognition. 

Nearly  all  the  observations  above  suggested  can  be  made  or  collected 
by  most  residents  in  the  country  generally,  and  even  by  some  who  live  in 
towns ;  but  such  observers  as  dwell  at  or  near  the  seaside — and  espeeially  not 
far  from  the  stations  chosen  by  various  Seafowls  for  their  breeding  quarters — 
are  recommended  to  keep  watch  for  their  arrival  and  departure.  It  has  been 
frequently  asserted  that  many  of  these  birdisi,  as  the  Guillemot,  Puffin, 
Razorbill  and  certain  Gulls,  resort  to  and  quit  their  stations  punctually  on  a 
particular  day,  regardless  of  the  state  of  the  weather ;  and  if  such  statements 
are  correct,  the  facts  which  render  the  birds  independent  of  meteorological 
conditions  seem  to  deserve  attention.  In  some  cases  the  assistance  of 
lighthouse-keepers,  if  sought,  would  probably  conduce  to  the  success  of  the 
inquiry,  as  they  almost  always  take  an  interest  in  the  doings  of  their 
feathered  neighbours.  Lighthouse-keepers,  it  is  believed,  could  also  frimish 
valuable  information  as  to  the  extraordinary  flocks  of  migrant  birds  which 
occur  by  night  at  uncertain  intervals.  These  flocks  consist  of  a  very 
heterogeneous  assemblage,  and  it  is  seldom  that  the  particular  kinds  can  be 
identified  except  by  the  victims  that  may  be  found  next  morning  lying  dead 
beneath  the  glasses  against  which  they  have  dashed  themselves.  Similar 
flocks  are  occasionally  observed  inland,  and  chiefly  over  or  near  large  towns, 
whither  it  may  be  supposed  they  have  been  attracted  by  the  glare  of  the 
street  lamps.  In  these  latter  cases  it  is  seldom  that  examples  are  procured 
to  show  of  what  species  the  flock  was  composed,  but  the  mere  fact  of  its 
occurrence  is  always  worthy  of  record,  with  the  precise  hour  at  which  the 
birds  were  heard,  in  a  weather  report.  The  cries,  whistling  and  screams 
of  the  birds,  sometimes  even  the  sound  of  their  wings,  are  often  enough 
to  attract  the  attention  of  the  most  unobservant ;  and  as  far  as  I  know,  these 
miscellaneous  flocks  only  occur  on  perfectly  still  pitch-dark  nights,  with  a 
comparatively  high  temperature  and  a  falling  barometer — circumstances  that 
point  to  an  atmospheric  cause  of  the  wonderful  concourse. 

A  connection  between  the  habits  of  birds  and  meteorological  conditions 
is  popularly  believed  to  exist  in  the  case  of  the  Green  Woodpecker,  the 
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peqnent  cry  of  which  is  said  to  presage  rain ;  but  I  have  failed  to  find  that 
his  is  so.  The  Redbreast,  on  the  other  hand,  when  singing  from  an  elevated 
)erch  at  evening,  is  said  to  be  an  unfailing  prophet  of  a  fine  day  on  the  morrow, 
while  if  its  parting  song  be  uttered  from  >  lower  station  bad  weather  is 
supposed  to  follow.  As  far  as  my  own  (Experience  goes,  the  only  connection 
>etween  changes  of  weather  and  the  halnts  of  birds  (omitting  of  course  hard 
rost  and  deep  snow,  the  efiects  of  which  are  obvious)  is,  that  many  birds 
teem  to  be  more  alert  or  **  wilder,**  as  the  sportsmen  say,  for  a  day  or  two 
>efore  a  heavy  downfall :  I  have  observed  this  with  Partridges,  Plovers  and 
Snipes. 


Beport  prepared  by  Pbop.  W.  T.  Thisklton  Dybb,  F.L.S. 

Iaving  had  the  advantage  of  perusing  the  draft  reports  prepared  by  the 
President  of  the  Meteorological  Society  and  the  Rev.  T.  A.  Preston,  I  find 
hat  my  own  suggestions  may  be  put  into  a  very  brief  form. 

I  am  strongly  of  opinion,  that  with  regard  to  the  periodic  phenomena  of 
)lant8,  it  will  be  best  to  confine  the  observations — at  any  rate  at  first— to  the 
ame  of  flowering. 

It  is  quite  obvious,  that  even  with  this  limitation,  the  observationa  will  be 
>f  very  little  value  uhless  there  is  tolerable  certainty  that  the  plants  observed 
ire  really  the  species  the  observers  believe  them  to  be. 

I  feel,  however,  quite  certain  that  the  list  prepared  by  Mr.  Preston  £Eur  ex- 
seeds  in  number  of  species  the  proportion  of  our  whole  indigenous  plants 
ivhich  would  be  accurately  determined  by  every  member  of  a  body  of 
)bservers  sufficiently  large  to  really  produce  valuable  results. 

I  think  the  number  of  plants  should  be  barely  more  than  a  dozen— at  any 
■ate,  to  begin  with.  It  is  obviously  very  important  to  get  a  large  and  com- 
)lete  set  of  observations  for  each  species,  and  this  is  much  more  likely  to  be 
ione  if  the  number  of  species  chosen  is  small. 

So  extraordinary  are  the  blunders  which  even  intelligent  persons  make 
ibout  the  identification  of  plants,  that  I  think  that  with  even  no  more  than 
i  dozen  of  the  commonest  and  most  characteristic  plants  it  would  be  neees- 
lary  to  take  special  precautions. 

In  the  first  place,  I  think  the  Society  wocdd  do  well  to  issue  to  ereiy 
observer  a  set  of  figures  of  the  plants  to  be  observed.  These  might  be 
obtained  at  no  great  cost  firom  the  publishers  of  *  English  Botany,'  a  'work 
rhich  includes  a  figure  of  every  indigenous  flowering  plant. 

Next,  I  think,  it  would  be  essential  that  each  observer  should  dry  rooghlyy 
inder  pressure,  a  specimen  of  each  of  the  plants  observed  by  him.  These 
ihould  be  sent  up  to  the  person  who  would  undertake  the  general  super- 
rision  of  this  class  of  observation;  and  special  value  would  necessarily 
kttach  to  observations  in  respect  to  which  there  was  this  guarantee  that  they 
lad  been  accurately  made. 

If  the  specimens  (which  might  bo  the  merest  scraps)  were  collected  when 
he  observations  were  made,  a  further  notion  would  be  obtained  of  the  phase 
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of  Tegetatiod  wliich  each  observer  looked  upon  as  '  flowering,'  whldi  would 
certunly  vary.  The  ohservatioiia  might  in  this  waj  even  admit  of  slight 
correction. 

In  drawing  np  lists  of  plants  desirable  for  tlie  observations,  I  should  have 
made  nse  of  the  same  materials  as  Mr.  Preston,  oamelj  Mr.  Watson's 
Topographical  Botany,  and  Mr.  Preston's  own  resnltB  at  Marlborongh.  I  have, 
therefore,  not  hesitated  to  select  the  plants  in  my  list  from  the  lists  given  by 
Ur.  Preston.  If  I  thonght  it  possible  that  the  ohaeirations  could  be  carried 
oat  on  so  large  a  scale,  I  shoald  not  hesitate  to  endorse  the  whole  selection  of 
species  which  Mr.  Preston  has  made. 

Propoud  Litt. 
(Mean  date  of  Flowering  from  Mr.  Preston's  observations  at  Marlboron^.) 
Feb.  8.  Corylui  avellana. 


March?. 

TaiHlago  farfara-. 

March  11. 

April  11. 

Endymion  nutant. 

May  16. 

Chrytanlhemum  leueaiahemum. 

May  81. 

Papavtr  rhaa$. 

June  16. 

Spirma  ubnaria. 

June  26. 

Carduut  arrenm. 

Hedera  heUx. 

Convolvului  tepium. 

Mentha  aquatka. 

If  it  were  thought  desirable  to  have  a  larger  list,  I  wonid  add  the  foUowfag 

Ranunculus  ficaria. 

Prunus  spinoaa. 

Banimcalus  acrit. 

Centaurea  nigra. 

EpHoMum  hirsulum. 

Cardatit  Lanceolate, 

A  Meeting  wis  held  on  Jasnary  19tb,  1875,  at  80  Great  Geoi^  Street,  to 
TCoene  tlie  above  Reports  and  for  discussion  on  the  snbjeot.  The  following 
is  %  copy  of  the  minutes  : — 

"  Present : — Br.  Gc.  3.  Allman,  I>r.  Mans,  Rev.  T.  A.  Preston,  Uassrs. 
Bentley,  Eaton,  Newt<xi,  Scott,  and  Symons.  Chairman,  Dr.  Alkuan ; 
Becret*ry,  Mr.  Sjmons. 

"  The  minutes  of  the  preceding  meeting  were  read  and  oonflrmed. 
"  The  Secretory  read  the  ibllowiug  letters  :~^ 

•'  Ths  Wakes,  Selbome, 

"  Alton,  Hantfl, 

"  January  18th,  1875. 
■return  the  Beports  with  which  yon  favonred  me,  and  beg  to  say 
tpear  to  me  to  be  well  and  judiciously  drawn  np.    My  time  is  at 
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present  so  foDj  occupied  that  I  have  not  been  able  to  devote  the  attention  to 
the  subject  which  it  deserves,  but  it  is  evident  that  it  is  in  good  handsl  I 
would  take  the  liberty  of  suggesting  that  there  might  possibly  be  some  useful 
hints  obtained  from  any  of  the  editions  of  White's  "  Natural  History  of 
Selbome,"  which  contain  his  own  and  Markwick*s  observations  and  lists. 
The  edition  of  1802,  and  several  subsequent  ones,  have  both.  My  friend, 
Professor  Newton,  doubtless  has  some  one  of  them.  I  regret  that  it  is  not 
possible  for  me  to  attend  the  meeting  to-morrow. 

'*  I  remain,  Sir, 

**  Yours  truly, 

''Thoicas  Bsll." 
''  William  Marriott,  Esq." 


«*  Strathfield  Turgiss  Rectory, 

*'  Winchfield,  Hants, 

"  January  18th,  1875. 

''  My  dear  Sir, — I  have  carefully  read  over  the  Hints  and  Suggestions  for 
the  observation  of  Natural  Phenomena  illustrating  the  periodical  return  of  the 
Seasons,  and  have  very  little  indeed  to  add  upon  the  subject.  I  would, 
however,  remark  that  the  lists  of  Birds,  Insects,  and  Plants  should  be  as 
short  as  possible,  a  dozen  or  twenty  well-marked  and  well-known  species  being 
quite  sufficient.  I  would  also  most  strongly  recommend  to  each  intending 
observer  not  to  record  any  observation  unless  he  be  perfectly  certain  that  the 
bird,  plant  or  insect  be  actually  the  species  he  supposes  it  to  be.  Indeed,  I 
would  suggest  that  no  one  be  recommended  as  an  observer  of  Natural  Phenomena 
unless  he  really  knows  something  about  natural  science,  and  even  then  only 
of  that  department  in  which  he  is  skilled.  Having  had  the  teaching  of 
science  classes  for  nearly  20  years,  I  can,  without  presumption,  say  that  the 
mistakes  made  by  persons  of  intelligence  and  supposed  observation  are  ofleii 
so  ludicrous,  that  unless*  each  keeps  to  his  own  line  of  study,  and  leaves  other 
branches  to  those  who  know  something  about  them,  we  shall  gain  but  litUe 
by  our  observations,  if  we  escape  ridicule : — *'  ne  suior  ultra  crepidam  "  should 
be  oar  motto  in  this  matter. 

"  I  would  also  suggest  the  Latin  name  be  in  aQ  eases  insisted  upon,  as  the 
local  oognomina  of  both  plants  and  animals  are  generally  veiy  marveUoos. 

"  In  the  list  of  Insects  the  Gonopt^yx  Rhamni  (Sulphur  Butterfly)  dioald 
find  a  place,  as  it  is  an  early  harbinger  of  spring.  And  but  one  species  of 
Pieris  should  be  retained,  to  avoid  confusion. 

'*  Tours  veiy  fidthfuDy, 

•«C.  H.  Gbifiixb.** 


<<The  Beporis 
redpeetifo  anthora. 
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'*  Copies  of  tibese  Beporis  being  in  the  bands  of  all  the  delegate^;,  tiiey  were 
taken  as  read,  and  their  discussion  was  proceeded  with. 

**  Their  general  merit  was  nnanimoiisly  acknowledged,  but  several  of  tiM 
delegatefei  expressed  the  opinion  that  if  any  but  proficients  in  the  sererai 
branches  of  Natural  History  were  to  be  accepted  as  observers,  their  attaition 
mast  be  directed  to  plants  very  well  known  and  which  were  possessed  of  the 
strongest  individuality  of  character.  It  was  accordingly  resolved  that  while 
the  list  in  the  Report  of  the  Rev.  T.  A.  Preston  should  be  accepted  and 
printed  in  its  entirety,  certain  plants,  viz.  the  following,  should  be  printed 
in  capital  letters,  and  the  attention  of  all  observers  specially  requested  to  their 
phenology : — 

Ranunculus  ficabia  (Pilewort). 

TussiLAGO  Fabfa&a  (Coltsfoot). 

Anemone  nemobosa  (Wood  Anemone). 

€Altha  palustbis  (Marsh  Marigold). 

Pbunus  spinosa  (Blackthorn). 

Pbivula  vebis  (Cowslip). 

Endymion  nutans  (Blue  Bell). 

Gebanium  Robebtianum  (Herb  Robert). 

Tbifolium  bepbns  (Dutch  Clover). 

AcHILIiEA  MILLEFOLIUM  (Milfoil). 

Malva  stlvestbis  (Common  Mallow). 
Centaubea  nioba  (Black  Knap-weed). 
Hbdbba  Helix  (Ivy). 
Campanula  botundifolia  (Hair-bell). 
Convolvulus  sepium  (Greater  Bindweed). 

'*  It  was  decided  that  the  issue  of  plates  was  inexpedient. 

**  It  was  decided  that  observers  be  requested,  whenever  practicable,  to  enclose 
with  their  reports  the  specimens  on  which  those  reports  were  based,  at  any 
rate  for  the  first  year. 

**  It  was  resolved  that  particulars  of  the  Aspect  in  which  the  specimens  were 
lound  be  requested. 

*'  It  Was  tesolved  that  the  date  of  appearance  of  Frog  spawn  be  noted. 

"  It  was  decided  that  the  first  appearance  of  the  Gonopteryx  rhamrU  (Sulphur 
BitttMrfly)  be  Reported. 

*'  It  was  resolved  that  a  code  of  rules  for  observers,  embodying  the  above 
Iresolutions  and  so  much  of  the  Reports  as  may  be  necessary,  and  in  ac- 
cordance with  the  said  resolution^,  be  prepared,  printed  and  circulated  at  the 
discretion  of  the  Secretary. 

**  The  Rev.  T.  A.  Preston  kindly  consented  to  assist  the  Conference  by 
'preparing  these  Instructions. 

**  A  Form  for  the  record  of  the  phonological  observations,  and  for  their 
monthly  report,  was  agreed  to. 

**  The  thanks  of  the  Conference  were  unanimously  voted  to  Dr.  Allman  for 
his  able  conduct  in  the  cliair. 

«  The  Meeting  then  adjourned.'* 
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DISCUSSION. 

Mr.  BuDD  thought  that  observers  should  be  requested  to  state  whether  there 
was  an  abundance  or  not  of  insects.  The  number  of  butterflies  was  very  marked 
in  1868. 

Major  IIotchkiss  thought  it  a  great  omission  that  no  mention  had  been  made 
of  the  leafing  of  trees.  Great  importance  is  attached  to  this  in  America,  and 
elaborate  Tables  have  been  published  by  the  Smithsonian  Institution  on  the 
subject.  The  three  most  important  observations  tor  agriculture  are  the  times  of 
foliation,  flowering,  and  ripening  of  the  seed. 

The  President  said  that  the  question  of  the  leafing  of  trees  had  been  very 
carefully  discussed  by  the  Conference,  and  that  it  had  been  generally  felt  that 
such  leafing  was  but  an  uncertain  and  unsatisfactory  indication  of  season  in  this 
country. 

Major  Hotchkiss  said  that  in  long  railway  journeys  in  ihe  United  States,  the 
phenomenon  of  leafing  is  very  striking. 

The  President  remarked  that  the  change  of  season  in  America  was  very  much 
more  prompt  and  distinctly  marked  than  it  is  in  England. 
«Mr.  BuDD  remarked  that  there  was  an  old  saying, 

*'  Ash  before  the  oak 
Sure  to  have  a  soajL." 


XXXI.  On  the  Weatlier  of  Thirteen  Summers,     By  R.  Straohan,  F.M.S. 
[Beoeived  November  27th,  1874.    Bead  February  17ib,  1875.] 

Summary  and  Remarks  for  June. — The  length  of  the  day  in  the  middle 
of  this  month  extends  to  16h.  82m.  The  son  attains  his  greatest  declination, 
north  of  the  equator,  on  the  21st.  The  mean  beat  rises  in  the  day,  in  the 
shade,  to  69^,  and  fiAlls  in  the  ni^ht  to  61^,  the  mean  range  being  18^.  The 
medium  temperature,  60^,  is  also  that  at  nine  o'clock  in  the  morning.  At 
this  hoar  the  normal  pressure  of  the  atmosphere  is  80*026  inches  of  mercury. 
The  prevailing  winds  are  from  W  b  N.  The  average  amount  of  rain  is 
2*02  inches,  which  falls  on  11  days.  There  is  less  mist  in  June  than  in 
any  other  month.  About  5  days  are  usually  clear,  15  fine,  and  10  doll  or 
overcast.     On  the  average  Jund  has  one  thunderstorm. 

The  maximum  pressure  was  in  1865,  with  resultant  NNE  wind,  rain  on 
only  8  days,  the  finest  weather,  and  high  temperature. 

The  TninimnTn  pressure  was  in  1862,  with  strong  winds  from  WNW,  low 
day  temperature,  the  greatest  frequency  of  rain,  and  cloudy  weather.. 

The  highest  temperatures  happened  in  1868  and  1870,  with  pressure 
above  the  average;  the  minimum  depth  and  frequency  of  rain,  with  very 
fine  weather,  in  1868,  though  the  resultant  wind  was  westerly ;  and  wiib 
cloudy  weather  in  1870,  with  WNW  winds. 

The  coldest  June  was  1871,  with  northerly  winds,  pressure  below  the 
average,  much  rain,  and  the  most  overcast  weather. 

The  largest  rainfall  occurred  in  1868,  with  pressure  below  the  average, 
temperature  2^  below  thje  day  mean,  cloudy  weather^  and  three  thunder- 
storms* 
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The  least  rainfall  was  in  1870,  with  WNW  winds,  high  pressnre,  veiy 
high  day  iemperature,  but  the  weather  was  not  so  clear  as  nsoal ;  while  in 
18G8,  when  the  rainfall,  pressure  and  temperatare  were  nearly  similar,  but 
the  wind  from  the  south  of  west,  the  weather  was  the  finest.  The  most 
overcast  weather  was  in  1871,  with  excessive  rain. 

The  strongest  resultant  wind  was  WNW,  in  1862,  with  the  least  pressure. 
The  winds  were  mostly  from  SW  in  1866,  with  pressure  below  the  average, 
temperature  and  rainfall  above  their  averages,  and  fine  weather.  They  were 
the  most  north-easterly  in  1865,  with  pressure  above,  temperature  and 
rainfall  below,  the  means,  weather  very  fine. 

Summary  and  Remarks  for  July, — The  length  of  the  middle  day  is  lOh. 
5m.  The  sun  is  now  returning  southward  towards  the  equator,  never- 
thelesS;  the  maximum  temperature  of  the  year  occurs  in  this  month.  The 
mean  highest  temperature  in  the  shade  by  day  is  78°,  mean  lowest  by  fdght 
55°,  giving  a  mean  daily  I'ange  of  18°,  the  same  as  in  June.  The  medium 
temperature,  64°,  is  higher  than  the  9  a.m.  temperature.  The  normal  pres- 
sure of  the  air  at  9  a.m.  is  29*99  inches;  with  resultant  wind  from  W. 
July  has  the  least  frequency  of  rain,  which  averages  11  days,  and  1*89  inches. 
On  the  whole  it  is  a  finer  month  than  June,  for  it  averages  only  7  overcast 
days,  while  it  has  19  fine,  and  5  very  fine ;  and  usually  2  thunderstorms.  Of 
all  the  months  of  the  year  July  has  the  greatest  number  of  fine  days,  the 
least  oi  overcast  and  rainy  weather,  though  thunderstorms  are  most 
frequent. 

The  maximum  mean  pressure  was  in  1864,  with  resultant  WNW  winds, 
the  night  temperature  4°  below  the  average,  and  there  was  little  rain,  other- 
wise the  weather  was  not  remarkably  fine. 

The  minimum  mean  pressure  was  in  1861,  with  SW  winds  very  persistent, 
day  temperature  3°  below  the  average,  weather  unusually  cloudy  (the  rain 
was  not  observed). 

The  hottest  July  was  1868,  when  there  were  the  least  frequency  and  amount 
of  rain,  the  maximum  of  fine  weather,  with  northerly  winds. 

The  coldest  July  was  1862,  when  the  day  temperature  was  7°  below  the 
average,  the  winds  strong  from  W,  with  frequent  rain  and  much  cloudi- 
ness. 

The  largest  rainfall  was  in  1867,  with  resultant  W  b  S  wind;  the  most 
frequent  rain  happened  in  1871,  with  strong  W  b  S  winds;  pressure  and 
temperature  were  below  their  averages. 

The  least  amount  and  frequency  of  rain  occurred  in  1868,  with  resultant 
N  b  E  wind,  pressure  and  temperature  above  their  averages,  and  the  finest 
weather. 

The  most  overcast  weather  was  in  1871,  with  the  most  frequent  rain. 

Summary  and  Remarks  for  August, — ^The  length  of  the  middle  day  is 
14h.  82m.  The  sun  is  still  progressing  southward  towards  the  equator. 
The  temperature  is  only  slightlj  inferior  to  that  of  July,  rising  in  the  shade 
on  a  mean  by  day  to  70°,  and  falling  by  night  to  54° ;  thus  ranging  on  a 
mean  16°  daily,  or  2°  less  than  in  July  or  June.     The  medium  tempera- 
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tare,  62^,  is  only  slightly  above  that  at  9  a.m.  The  normal  pressure  at 
9  a.m.  is  29*98  inches ;  and  the  prevalent  winds  are  from  the  west.  The 
rain  averages  2*82  inches  on  18  days.  Except  in  the  greater  frequency  and 
quantity  of  rain,  there  is  Httle  difference  between  August  and  July.  There 
are  usually  5  very  fine  days,  18  fine,  and  8  overcast,  and  2  thunderstorms. 

The  mean  pressure  appears  to  vary  even  less  in  August  than  in  June  and 
July.  The  maximum  was  in  1864,  with  prevalent  winds  from  WNW,  when 
the  temperature  by  night  was  5°  below  the  average,  the  maximum  of  fine 
weather,  and  only  about  half  the  average  frequency  and  amount  of  rain. 

The  minimum  mean  pressure  was  in  1800,  with  winds  from  west,  when 
the  day  temperature  was  8^  below  the  average,  and  there  was  the  maximum 
number  of  overcast,  rainy  days. 

The  maximum  temperature  was  in  1871,  entuely  due  to  warm  days.  The 
pressure  was  also  above  the  average,  but  the  winds  were  from  SW  chiefly, 
though  variable.  The  amount  and  frequency  of  rain  were  at  the  minimum, 
and  the  weather  unusually  fine,  with  mist  frequent  in  the  mornings. 

The  temperature  in  1868  was  high  by  day  and  by  night,  the  pressure 
below  the  average,  the  wind  variable,  but  chiefly  from  WS  W ;  yet  the  rainfall 
and  weather  were  about  the  average. 

The  difference  between  the  weather  of  1868  and  1871  seems  to  have  de- 
pended upon  the  relative  moisture  of  the  winds. 

August  1863  was  remarkably  cloudy.  It  had,  also,  a  prevalence  of  SW 
-winds. 

The  monthly  means  for  1862,  1870,  1872,  1878,  agree  closely  with  the 
average  values  for  pressure,  temperature,  rain  and  weather,  the  resultant  winds 
being  respectively  N  77  W,  0*8;  N  11  W,  1*0;  N  78  W,  0*7  ;  and  S  72  W, 
1*9. 

The  maximum  amount  of  rain  fell  in  1865,  and  this  month  had  four 
thunderstorms,  with  pressure  and  temperature  below  the  averages. 

Summary  and  Remarks  on  the  Summer, — ^Each  of  the  months,  June,  July, 
and  August  exhibits  a  predominance  of  winds  from  SW,  W  and  NW,  with 
almost  identical  values  for  the  mean  forces  under  the  respective  directions. 
The  prevalent  winds  of  Summer  may  be  said  to  be  westerly.  The  mean 
pressure  is  about  80  inches;  the  medium  temperature  in  the  shade  4  feet 
above  the  ground  62°,  and  the  mean  daily  range  18°.  The  rainfall  amounts 
to  6*28  inches,  and  on  an  average  occurs  on  85  days  out  of  the  92. 

About  15  days  may  be  reckoned  upon  as  very  fine,  52  as  fine,  25  as 
overcast.  Misty  and  foggy  weather  very  seldom  occur.  The  averages  show 
that  the  winds,  both  as  regards  direction  and  force,  are  very  similar  in  each 
of  the  months  of  Summer.  For  the  entire  season  their  relative  frequency 
is:  N,  9;  NE,  8;  E,  9;  SE,  8;  S,7;  SW,  16;  W,  28;  NW,  10;  calms,  2: 
or  polar  81,  equatorial  59. 

The  variability  of  the  monthly  means  is  less  in  summer  than  in  any  other 
season.  The  mean  pressure  has  been  as  low  as  29*77  inches  in  July,  and 
as  high  as  80*28  inches  in  June ;  the  9  a.m.  mean  temperature  down  to  56° 
in  Jane,  and  up  to  67°  in  July.     If  any  thing,  the  variability  in  August  is  the 
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r  ndrtden  months  of  Jone  in  London. 
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leaati  No  instance  of  a  resultant  wind  from  eastward  has  occurred  in 
August.  The  average  weather  conditions  are  identical  for  July  and  AaguBt, 
and  only  slightly  less  favourable  for  June. 

General  Remark,  -  To  affirm  that  future  months  and  seasons  will  not  re- 
produce like  phases  of  the  phenomena  which  those  discussed  in  these  papers 
have  exhibited,  would  be  to  deny  any  utility  whatever  to  these  statistics. 
That  there  is  a  wide  margin  for  variability  is  certain;  nevertheless,  useful 
probabilities  for  each  month  may  be  based  upon  such  averages.  Moreover, 
it  is  not  improbable  that  the  future  of  meteorology  will  enable  man  to  foresee 
at  least  some  of  the  phenomena  with  more  precision  than  the  rest ;  and  then 
the  correlation  found  to  exist  between  the  different  meteorological  elements 
will  enable  him  to  make  use  of  such  statistical  tables  to  foretell  with  some 
approach  to  accuracy  the  general  conditions  of  weather  during  a  month  or 
season.  For  instance,  if  the  mean  pressure,  temperature,  rainfall,  prevalent 
wind  or  weather,  any  one  of  them,  could  be  known  beforehand,  as  to  whether 
it  would  be  below,  at,  or  above  the  mean,  we  should  be  able  to  forecast  the 
others  pretty  accurately.  Such  a  foreknowledge  of  relative  fine  or  overcast, 
rainy  or  dry  weather,  would  be  of  especial  service  in  relation  to  agricultural 
operations,  the  prospects  of  crops  ripening,  of  good  or  bad  harvests  of 
cereals  and  fruits.  Its  relation  to  hygiene  and  mortahty  would  also  be 
valuable,  enabling  the  medical  meteorologist  to  foresee  the  prevalence  of 
diseases  or  epidemics  peculiar,  to  certain  conditions  of  weather.  Both  in 
connection  with  the  animal  and  the  vegetable  kingdom  the  statistics  of 
weather  oaght  to  be  much  more  studied  than  they  have  hitherto  been,  in 
order  to  derive  practical  knowledge  of  favourable  conditions,  and  indications 
which  can  be  turned  to  useful  account  in  providing  preventive  and  remedial 
measures  against  unfavourable  conditions  of  weather. 

The  curves  of  the  monthly  means  of  these  thirteen  years*  observations 
are  given  on  Plate  lY.  I  have  also  added,  at  the  suggestion  of  Captain 
Toynbee,  wind  diagrams  for  each  month,  giving  the  total  number  of 
observations  for  directions,  with  the  mean  force,  by  Beaufort  scale,  for  each 
direction. 


DISCUSSION. 

The  President  said  that  it  was  most  desirable  that  some  further  systematic 
examination  of  the  climate  of  London  since  the  time  of  Luke  Howard  should  be 
entered  upon. 

Mr.  Symons  agreed  with  the  President  that  it  was  very  desirable  to  obtain  an 
accurate  history  of  the  climate  of  London,  and  the  changes  it  has  undergone. 
He  was  of  opinion  that  records  of  observations  for  nearly  two  centuries  exist ; 
but  the  index  errors  of  the  instruments  not  being  known,  it  is  doubtful  how  far 
they  would  repay  discussion  and  publication,  which  would  be  a  very  heavy  and 
expensive  matter,  for  it  must  be  remembered  that  Luke  Howard  published  daily 
observations,  and  it  was  a  continuous  chronicle  which  was  required,  and  this 
would  require  a  volume  of  some  500  pages  of  tables. 

Mr.  Strachan  said  he  had  avoided  using  the  word  *  climate.*  He  considered 
climate  to  be  mainly  concerned  with  temperature,  and  no  one  would  expect  the 
same  results  from  temperature  observations  carried  out  in  different  parts  of 
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London.  No  doubt  the  city  was  warmer  somewhat  than  the  surrounding 
boroughs,  and  those  again  than  the  suburbs,  or  what  might  be  termed  the 
suburban  villages.  About  these  nice  discriminations  of  temperature,  which 
gave  a  trifling  variation  to  the  climate  of  London,  he  was  not  oesirous  of  pro- 
voking discussion.  He  thought,  however,  the  term  •  weather  *  fairly  included  all 
his  observations ;  and  weather,  as  distinguished  by  winds,  rain,  the  aspect  of  the 
sky  and  the  barometer,  was  much  the  same  all  over  London  at  the  same  time. 
Plant  a  thousand  barometers  in  and  around  London ;  if  tliey  are  correct,  when 
reduced  to  the  same  level,  they  will  at  the  same  instant  all  read  alike.  The  most 
violent  storm  would  give  no  barometric  difference  over  such  a  comparatively 
limited  area.  He  considered  weather  must  be  generally  the  same  over  London, 
and  hence  he  thought  his  tables  for  this  subject  applied  to  London  generally. 
It  would  be  seen  by  the  tables  that  he  gave  the  monthly  mean  maximum  and 
minimum  temperatures,  and  the  mean  temperature  at  9  a.m.,  without  any 
correction  for  diurnal  range,  or  in  fact  for  instrumental  errors,  since  they  did 
not  exceed  two  or  three  tenths  of  a  degree.  In  reply  to  Captain  Toynbee,  he 
had  not  stated  that  the  weather  for  tlie  month  could  be  forecast ;  what  he  had 
stated  was,  that  if  we  could  know  what  the  mean  monthly  value  of  one  of  the 
elements  of  weather  would  be,  we  could  give  a  good  guess  at  what  the  others 
would  be.  If  Captain  Toynbee  would  tell  him  what  the  mean  height  of  the  baro- 
meter would  be,  say  next  August,  he  would  give  him  a  forecast  for  the  mean 
values  of  the  other  elements ;  but,  it  it  turned  out  quite  wrong,  it  must  not  be 
condemned  unless  the  barometric  value  proved  to  be  fairly  correct.  If  the 
assiuiQption  and  the  forecast  were  satisfactory,  there  would  be  confirmation  of 
the  assertion  made  in  the  paper.  If  both  were  unsatisfactory,  nothing  could  be 
said  for  or  against  it.  If  one  were  right,  and  the  other  decidedly  wrong,  the  as- 
sertion would  be  worthless. 

The  President  agreed  in  the  main  with  what  Mr.  Symons  had  said ;  but  he 
nrj^ed  the  example  of  Mr.  Strachan  as  an  indication  of  what  might  be  accom- 
plished, even  under  the  difficulties  of  the  case.  He  considered  that  if  a  very  few 
other  Fellows  had  made  similar  approximate  contributions  for  other  periods  of 
similar  duration,  a  most  admirable  first  step  towards  a  more  exhaustive  examina- 
tion of  the  climate  of  London  would  have  been  made.  What  the  general  public 
in  London  wanted  to  know  in  winter  time  was,  when,  and  for  how  long,  they 
might  look  for  a  frost ;  at  what  periods  the  temperature  may  be  expected  to  keep 
below  freezing,  and  at  what  periods  to  rise  above  it,  in  the  day;  waen  snow  may 
be  looked  for ;  how  many  open  and  genial  days  may  be  anticipated ;  and  when 
the  on  welcome  east  wina  may  be  expected  to  begin  to  blow,  and  how  long  it 
may  be  expected  to  prevail. 

Dr.  Tripe  said  that  some  years  ago  the  Metropolitan  Medical  Officers  of 
Health  started  a  publication  of  the  sickness  in  different  districts  of  the  metro- 
polis, and  the  average  climate  of  London.  Observations  were  taken  ^t  yarioos 
localities,  which  were  compared  with  those  taken  at  Greenwich.  This  did  mt 
continue  long,  as  the  expense  of  publishing  the  returns  of  sickness  and  the 
meteorological  observations  was  £600  a  year.  He  found  that  in  th^  middle  of 
London  the  maximum  was  lower  and  the  minimum  higher  than  at  Greenwich,  the 
iBean  temperature  being  nearly  the  same,  but  the  moisture  was  less. 

Major  MOTGHKias  said  that  photo-lithographer  was  very  extensively  used  in 
America  for  printing  tables,  &c.,  as  it  was  considerably  cheaper  thui  ordinary 
jMrinUng,  imd  did  not  require  corrections  in  the  proou.  A  friend  of  his  had 
recently  had  four  pages  of  tables,  note-paper  size,  photo-lithographed,  and  the 
cost  for  100  copies  was  10s.  100,000  copies  of  maps  (1,000  each  of  100  different 
maps  10  in.  by  8  in.)  only  cost  £200. 
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PROCEEDINGS   AT   THE    MEETINGS   OP   THE    SOCIETY. 

January  20th,  1875. 
Ordinary  and  Annual  General  Meetings. 

Robert  James  Mann,  M.D.,  P.R.A.S.,  President,  in  the  Chair. 

James  Adams,  M.D.,  Barnes,  S.W. ; 

Alexander  Richardson  Binnie,  F.G.S.,  Town  Hall,  Bradford  ; 
Thomas  B.  Bott,  M.D.,  Bury,  Lancashire ; 
John  M.  Fox,  M.R.C.S.,  Armaside,  Cockermouth ; 
William  C.  Lake,  M.D.,  West  Cliff  Terrace,  Teignmouth  ; 
John  Leigh,  M.R.C.S.,  Llanfabon  Cottage,  Pontypridd  ; 
John  Livy,  M.D.,  Bolton  ; 

John  Mitchell,  M.D.,  Barnard  Castle,  near  Darlington ; 
Capt.  James  William  Newton,  220  Westgate  Road,  Newcastle-on-Tyne  ; 
Rear- Admiral  Matthew  S.  Nolloth,  13  North  Terrace,  Camberwell,  S.E. ; 
Rev.  James  Dunne  Parker,  LL.D.,  The  Vicarage,  Hawes,  Bedale  ; 
Major-Gen.  Richard  Strachey,  F.R.S.,  Clapham  Common,  S.W. ; 
Rev.  E.  J.  Stutter,  O.S.B.,  St.  Augustine's,  Ramsgate  ; 
George  Turner,  L.R.C.P.,  St.  Ann's,  Grove  Road.  Southsea,  Portsmouth  ; 
J.  West  Walker,  M.B.,  Spilsby ; 
John  Williams,  M.D.,  Trosnant  Lodge,  Pontypool ; 
J.  Mitchell  Wiuson,  M.B.,  Chatteris ;  and 
Henry  John  Yeld,  M.D.,  17  Argyle  Square,  Sunderland, 
"were  balloted  for  and  duly  elected  Fellows  of  the  Society. 

The  names  of  six  candidates  for  admission  into  the  Society  were  read. 

The  President  then  declared  the  Ordinary  Meeting  closed,  and  announced 
that  the  Annual  General  Meeting  had  commenced. 

Mr.  J.  S.  Harding  and  Mr.  Pastorelli  were  appointed  Scrutineers  of  the 
Ballot  for  Officers  and  Council. 

Dr.  Tripe  read  the  Report  of  the  Council  and  the  Financial  'Statement  for  the 
past  year  (p.  310). 

It  was  proposed  by  Mr.  J.  P.  Harrison,  seconded  by  the  Hon.  F.  A.  R, 
Russell,  and  resolved  : — "  That  the  Report  just  read  be  received  and  adopted, 
and  circulated  among  the  Fellows." 

The  President  then  delivered  his  Address  (p.  297). 

It  was  proposed  by  Mr.  Brooke,  seconded  by  Mr.  Laughton  and  resolved  : — 
"  That  the  best  thanks  of  the  Society  be  given  to  the  President  for  his  very  able 
and  comprehensive  Address,  and  the  uniform  ability  and  courtesy  displayed  by 
him  In  the  chair,  and  that  he  be  requested  to  allow  his  Address  to  be  printed  in 
the  Society's  Journal." 

It  was  proposed  by  Mr.  Brewin,  seconded  by  Capt.  Toynbee,  and  resolved : — 
"  That  the  cordial  and  best  thanks  of  the  Meteorological  Society  be  communicated 
to  the  Council  of  the  Institution  of  Civil  Engineers  for  having  granted  the  Society 
free  permission  to  hold  their  meetings  in  the  rooms  of  the  Institution." 

It  was  proposed  by  Mr.  Whipple,  seconded  by  Mr.  Brigos,  and  resolved  : — 
"That  the  thanks  of  the  Society  be  given  to  the  Officers  and  other  members  of 
the  Council,  and  to  the  Auditors  for  their  services  during  the  year." 

It  was  proposed  bv  Mr.  Beardmore,  seconded  by  Mr.  Glyde,  and  resolved  : — 
**  That  the  thanks  of  the  Society  be  given  to  the  Standing  Committees,  and  that 
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they  be  requested  to  continue  to  discharge  their  duties  until  the  next  Council 
Meeting." 

The  President  then  announced  the  result  of  the  ballot,  and  declared  the 
following  gentlemen  to  be  the  Officers  and  Council  for  the  ensuing  year  : — 

President. 
Robert  James  Mann,  M.D.,  F.R.A.S. 

Vice-Presidents. 
Charles  Brooke,  M.A.,  F.R.S.,  F.R.C.S. 
Henry  Storks  Eaton,  M.A. 
Rogers  Field,  B.A.,  Assoc.  Inst.  C.E. 
Captain  Henry  Toynbee,  F.R.A.S. 

Treasurer. 
Henry  Perigal,  F.R.A.S. 

Trustees. 
Sir  Antonio  Brady,  F.G.S. 
Stephen  Willlam  Silver,  F.R.G.S. 

Secretaries. 
George  James  Symons. 
John  W.  Tripe,  M.D. 

Foreign  Secretary. 
Robert  H.  Scott,  M.A.,  F.R.S. 

Council. 

Percy  Bicknell.  Robert  J.  Lecky,  F.R.A.S. 

Charles  O.  F.  Cator,  M.A.  William  Carpenter  Nash. 

Cornelius  Benjamin  Fox,  M.D.  Rev.  Stephen  J.  Perry,  M.A.,  F.R.S. 

Frederic  Gaster.  William  Sowerby,  F.L.S. 

William  John  Harris,  M.R.C.S.  E.    O.    Wildman    Whitehousb, 
James  Park  Harrison,  M.A.  F.R.A.S.,  Assoc.  Inst.  C.E. 

John  ELnox  La()ghton,  M.A.,  F.R.A.S. 

The  Meeting  then  terminated. 


February  17th,  1875. 

Ordinary  Meeting. 

Robert  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Chair. 

William  Arnold,  Lichfield  Street,  Tamworth  ; 
H.  N.  Davies,  L.R.C.P.,  Glyn  Rhondda  House,  Cynier,  Pontypridd  ; 
John  Maule  Sutton,  M.D.,  244  Great  Clowes  Street,  Manchester  ; 
George  Spears  Thomson,  M.D.,  4  Worcester  Lawn,  Clifton,  Bristol ; 
Prof.  F.  Van  Rysselberghe,  Ecole  de  Navigation,  Ostend,  Belgium :  and 
J.  Burdwood  Watson,  L.F.P.S.,  Bourne, 
were  balloted  for  and  duly  elected  Fellows  of  the  Society. 

The  names  of  two  Candidates  for  admission  into  the  Society  were  read. 
The  following  communications  were  then  read  : — 

"  Report  of  the  Conference  on  the  Registration  of  Phenological  Phenomena." 
(p.  332.) 

"  On  the  Weather  of  Thirteen  Summers."    By  R.  Strachan,  F.M.S.  (p.  351.) 

"  On  a  universal  system  of  Meteorography."  By  Prof.  F.  Van  Rysselberghe.* 

The  Meeting  was  then  adjourned. 

*  This  paper  will  be  printed  in  the  next  number  of  the  Quarterly  JoiunaL 
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Donations  received  from  January  1st  to  March  BIst,  1875. 


Presented  by  Societies,  Institutions,  &c. 


Brassels 

Copenhagen    . . 

Cracow    


Edinburgh  •«.. 
Fiume 

Geneva    

Gxeenwioh  .,,, 


Elagenfort  .... 
Liyerpool  •  •  • . 
London....  •••• 


Manchester 

Melbourne  .... 


Moncalieri  .... 
Oxford 


Observatoire  Boyal 

Danske       MeteorologiBke 
Institut 

K.  K.  Stemwarte    

Boyal  Society 

I.  B.  Aocademia  di  Marina 

Soci6t6  de  G6ographie    . . 
Boyal  Obseryatozy 

Stemwarte    •• 

Literary  and  Philosophical 

Society 

Art  Union     

General  Begister  Office  . . 

i»  »»  .  •  •  • 


Meteorological  Office  .... 
i»  »i      •  •  •  • 


i» 


t)      • .  • 


»» 


II      .... 


Boyal  Astronomical  So- 
ciety  

Boyal  Society  

Society  of  Arts 

Literary  and  PhOosoidii- 
cal  Society 

Observatory 


Osservatorio  del  B.  Ool- 
legio  Carlo  Alberto. . . . 

Badoliffe  Observatory    . . 


Annales,  January  and  February. 
Bulletin  Met^orologique  du  Nord,  Decem- 
ber 1,  1874,  to  February  28,  1876. 
By  Captain  N.  Hoffmeyer,  Director. 
Meteorologische  Beobachtungen,  Novem- 
ber 1874  to  Janufury  1875. 
Dr.  F.  Karlinski,  Director. 
Proceedings,  Vol.  vii.,  Nos.  87-89. 
Meteorological  Observations,  October  to 

December  1874. 
Le  Globe,  tome  ix.,  livraison  6. 
Besults  of  Magnetical  and  Meteorological 
Observations,  1872. 
By  Sir  G.  B.  Airy,   K.C.B.,  Astro- 
nomer Boyal. 
Meteorologische  Beobachtungen,  Novem- 
ber and  December  1874. 
Proceedings,  1873-74.   No.  xxviii. 

Beport  of  the  Council  for  the  year  1874. 

Weekly  Betum  of  Births  and  Deaths, 
1874,  No.  52;  1876,  Nos.  1-11. 

Quarterly  Betums  of   Marriages,  Births 
and  Deaths,  1874,  December  31st. 
By  the  Begistrar-General. 

Daily  Weather  Beports  and  Charts. 

Hourly  Beadings  from  the  self-recording 
Instruments  at  the  Seven  Observatories 
in  connection  with  the  Meteorological 
Office,  July  to  September,  1874. 

Daily  Bulletin  of  Weather  Beports,  Sig- 
nal Service,  U.S.A.,  with  the  Synopses, 
Probabilities  and  Facts,  October  and 
November  1872. 

Beport  of  the  Ftoceedings  of  the  Con- 
ference on  Maritime  Meteorology  held 
in  London,  1874. 
By  the  Meteorological  Committee. 

Memoirs,  Vol.  xl. 

Proceedings,  Nos.  157-159. 
Journal,  No.  1164. 
Proceedings,  Vol.  xiv.,  Nos.  6-9. 

Monthly  Becord  of  Besults  6f  Observa- 
tions    in      Meteorology,      Terrestrial 
Magnetism,  &c.  July  and  August,  1874. 
By    B.    Ellery,  FJI.S.,  Government 
Astronomer. 
Bullefino  Meteorologico,    VoL   ix.,   Nos. 
8-6,  March  to  June,  1874. 
By  Padre  F.  Denza,  Director. 
Besults  of   Meteorological  Observations, 
1872. 
By  Eev.  B.  Main,  F.B.S.,  Baddiffe 
Observer. 
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Paris, 


Obseiratoire    de     Mont- 
Booris  .... 


f* 


II 


Borne 


Obeeryatoire  National    . . 

Soci6t6  M6t6orologique  de 
France 

Osservatorio  del  CoUegio 
Bomano    


Sydney    Government  Observatory 


Toronto  ..••..  Bdncation  Office 


TJpaala 

'Vienna    ••••.. 


Wellington . .  • . 


Observatoire  de  TUni- 
versitd   

K.  K.  Centralanstalt  fur 
Meteorologie  and  Erd- 
magnetismuB    

Oesterreichische  Oesell- 
sohaft  f iir  Meteorologie 

Begistrar-General'B  Office 


Bulletin  Mensnel,  Nob.  20,  22,  86*88. 

Annnaire    M6t6orologiqne    et     Agricole, 
1875. 
By  M.  Marig  Davy,  Director. 
Bulletin  International. 

By  M  U.  J.  Le  Verrier,  Director. 
Nouveilee  M^t^rologiques,  January  and 
March. 

Bulletino  Meteorologieo,  November  1874 
to  February  1876. 
By  Padre  A.  Secchi,  Director. 
Meteorological    Observations,    July    and 
August,  1874. 
By  H.  C.  Bussell,  B.A.,  Gk>yemment 
Astronomer. 
Journal    of    Education,     January    and 
February. 
By  Bev.   E.  Byerson,  D.D.,  Super- 
intendent. 
Bulletin  M6t^rologique  Mensuel,  Vol.  vi. 
Nos.  6-9,  June  to  September,  1874. 
By  H.  H.  Hildebrandsson,  Director. 
Beobachtungen,      November      1874      to 
January  1875. 
By  Dr.  C.  Jelinek,  Director. 
Zeitschrift,    Band  ix.  No.    24;    Band  x. 

Nos.  1-6. 
Statistics  of  the  Colony  of  New  Zealand 
for  the  year  1873. 
By  ^e  Begistrar-General. 


Presented  by  Indiyiduals. 


BoriuB,  Dr.  A.    

Curtis,  John  

Donlop,  W.  H 

Dymond,  W.  P 

Sstourgies,  L.    

Ffolkes,  BeT.  H.    

Forbet,  A 

Fritseh,  Dr.  Earl 

Hann,  Dr.  J. 

Biggs,  Bey.  W.,  LL.D.    . . 

HildebrandsBon,  H.  H 

Hoflikins,  S.  E.,  M.D.,  F.B.S 
Xioomis,  E 

liann,  R.  J.,  H.D.,F.BXS. 


Becherches  sur  le  climat  du  Sto6gal,  par  A.  Borius. 

Meteorological  Summary  for  Manchester,  1874. 

Results  of  Meteorological  ObservationB  made  at  Annanhill, 

Kilmamock,  Ayr,  January  1874  to  January  1875. 
Absti^t  of  ditto  for  the  year  1874. 
Meteorology  of  West  Cornwall  and  Scilly  1870  to  1874,  and 

ObservationB  of  Sea  Temperature,  1872  to  1874.     By  W. 

P.  Dymond. 
Les  Courants  de  la  Mer  et  de  TAtmosph^e,  par  Dr.  Buys 

Ballot,  traduit  du  NSerlandais  par  L.  Estourgies. 
Summary  of  Meteorological  Begister  at  Hillington,  1874. 
Meteorological   Summary,  Culloden,    November    1874   to 

February  1876.  ^S.) 
Normaler  BlUthen-Ealender  von  OeBterreich-Ungam,  redudrt 

auf  Wien,  von  Earl  Fritsch.    ill.  Theil. 
Bericht  uber  die  Fortschritte  der  geographischen  Meteoro- 
logie. 
*  The  Telegraphic  Journal  and  Electrical  Beview.'     Nos. 

46-61. 
Essai  BUT  les  courants  sup^eurs  de  PAtmosphdre  dans  leur 

relation  aux  lignes  isobarom^triques.   Par  H.  Hildebrand 

Hildebrandsson. 
Meteorological  Observations  taken  at  Guernsey,  December 

1874  to  February  1875. 
Besults  derived  from  an  examination  of  the  U.S.  Weather 

Maps  for  1872  and  1873.     Second  Paper.      By    Elias 

Loomis. 
Cartes  sjrnoptiques  joumalidres,  Janvier  et  F6vrier  1874, 

construites   par  N.   Hoffmeyer,  Directeur  de    Tlnstitut 

M6t6orologique  Danois. 
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Merrifield,J.LLD.,F.B.A.S. 
Miller,  8.  H.,  F.B.A.S.    . . 

Juuim,  £L»      ••••••••••••  ••• 

Murray,  A*  £!.    ••..«..... 


Nelson,  B.  J 

Plantamoor,  Prof.  E 

Prince,  G.  L.,  F.B.A.S.    .. 

Parser,  E.,  M.A 

Quetelet,  £ 

DGOtt,  W«       ««•••••• 

Silver,  S.  W 

Symons,  G.  J 

II  ••••• 

»i  •  •  •  • 

II  

,,  •••••••••• 

II              •...••..•• 
II  . .  •  • 

Tarbotton,  M.  0.,  F.0.8. . . 
i»  II  •  • 

The  Editor 

II  • 

II  •••••. 

Toynbee,  CaptVH.,F.B.A.S. 


Wheatstone,  Sir  0.,  F.B.S. 


II 


II 


II        •  •  •  • 


II        •  • .  • 


Wilson,  J.  M.,  M.B 


Meteorological  Summary,  Plymouth,  1874. 

*  The  Fenland  Meteorological  Circular  and  Weather  Beport,* 
January  to  March. 

Ozone  Observations  taken  at  Harbour  Grace,  Newfoundlandi 

October  to  December  1874.  (M.S.). 
Meteorological  Journal,  January  1730  to  October  173S,  kept 

in  all  probability  by  Dr.  Frewen,  at  Northiam,  Sussex. 

(M.S.). 
Summary  of  Meteorological  Observations  taken  in  Kendal 

for  1874. 

Du  Climat  de  Gendve,  par  E.  Plantamour. 
The  Summary  of   a  Meteorological  Journal,  kept  byC.  L. 

Prince,    F.B.A.S.,    at    his    Observatory,     Crowborough 

Beacon,  Sussex,  1874. 
Meteorological  Tables  of  Smyrna  for  the  years  1864  to  1874. 
Quelques  M  ombres  caract^stiqnes  relatifs  i  la  temperature 

de  Bruxelles  ;  note  de  M.  Em.  Quetelet. 
Summary  of  Meteorological  Observations  made  at  Barlaston, 

Staffordshire,  in  the  year  1874.  (M.S.U 

*  The  Colonies,*  Nos.  178-182. 

Symons^s  Monthly  Meteorological  Magazine,  Januaiy  to 
March. 

Handy  Book  of  Meteorology.  By  A.  Buchan,  M.A.,  2nd 
edition. 

Physical  and  Medical  Climate  and  Meteorology  of  the  West 
Coast  of  Africa,  with  valuable  hints  to  Europeans  for  the 
preservation  of  health  in  the  Tropics.  By  J.  A.  B. 
Horton,  M.D. 

Fr.  Baconi  de  Yerulamis  Historia  Naturalis  et  Experiment 
talis  de  Ventis,  &o.  (1662.) 

Nice  and  its  Climate ;  with  notices  of  the  coast  from  Mar- 
seilles to  Genoa.    By  Edwin  Lee. 

Gerardi  Simons,  responsio  ad  quiestionem  physicam,  in 
AcademiaBheno-Trajectinaa  Nobillssima  Facultate  Math, 
et  Phil.  Nat.  propositam:  **Aqus,  quas  vaporis  formft 
in  Atmosphaera  continetur,  exponatur  et  constitutio  et 
probabilis  theoria."     Quffi  premium  reportavit  (1823). 

Besultats  des  Observations  M6t6orologique8  faites  i  Utrecht 
pendant  Tannic  1839.     Par  M.  Van  Bees. 

Het  Begiusel  van  de  Wet  der  Stormen.  Naar  het  Engelsch 
van  J.  Sedgwick.  Met  eene  voorrede  van  Dr.  C.  H.  D. 
Buys  Ballot. 

Meteorological  Observations  taken  at  Nottingham,  1874. 

Begister  of  Bainfall  collected  at  Nottingham  from  January 
1  to  December,  31.  1874. 

*  Nature,'  Nos.  270-282. 

*  Public  Health,'  Vol.  iii..  No.  12.  March  26. 

*  The  Scientific,  Artistic,  and  Literary  Societies'  Directory' 

for  1876. 

'  The  Medical  Inquirer,'  No.  1. 

On  the  normal  circulation  and  weight  of  the  Atmosphere 
in  the  North  and  South  Atlantic  Oceans,  so  far  as  it  can 
be  proved  by  a  steady  meteorological  registration  during 
five  voyages  to  India.    By  Capt.  Henry  Toynbee. 

Observations  in  Magnetism  and  Meteorology,  made  at 
Makerstoiin,  in  Scotland,  in  the  Observatory  of  General 
Sir  T.  M.  Brisbane  in  1843.  Discussed  and  edited  by 
John  Allen  Broun. 

Observations  of  the  Spots  on  the  Sun  from  November  9th, 
1863,  to  March  24th,  1861,  made  at  Bedhill.  By  Biohard 
C.  Carrington,  F.B.S. 

Beports  of  the  Superintendent  of  the  U.  S.  Coast  Survey 
showing  the  progress  of  the  Survey  during  1856, 1866, 1867. 

Annual  Report  to  the  North  Witchford  Bural  Sanitary  Au- 
thority, for  the  year  ending  31st  December,  1874.  By 
J.  MitcheU  Wilson,  M.B.,  F.M.S. 
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came  the  mo^  air,  or  the  greate-rt  product  of  tbrt*  nuiBlptujl.  by  W>jt 
"  c^  oii"'r,'"tions  ftn-  olzreffliaTx^ . 


•      •  • 
•  •      • 
_      •      > 


•       • 


aUAKTERLY  JOURNAL 


OF 


THE  METEOROLOGICAL  SOCIETY. 


Vol.  n.  No.  15. 


XXXn.  On  a    Universal   System  of  Meteorography,     By  Prof.    F.   Van 
Btsbelbebohs. 

[Beoeiyed  January  15th.    Bead  Febmaiy  17tli,  1875.] 

At  a  meeting  of  the  Boyal  Academy  of  Sciences  of  Belgium,  held  in 
August  1878,  a  paper  was  read  on  a  new  system  of  Meteorography,  for 
the  testing  of  which  a  trial  apparatus  has  been  in  operation  for  two  years 
at  Ostend.  This  communication  met  with  a  very  flattering  reception,  and 
the  two  members  charged  with  examining  the  merits  of  the  invention 
reported  most  favourably  thereon.  General  Liagre,  successor  to  the  late 
M.  A.  Quetelet  as  Perpetual  Secretary  of  the  Academy,  spoke  of  it  in  these 
terms: — 

'*  Prof.  Van  Bysselberghe  has  invented  an  apparatus  that  is  at  once  simple, 
**  accurate,  very  ingenious,  and  comparatively  cheap,  by  means  of  which  the 
'*'  indications  of  a  great  number  of  meteorological  instruments  of  any  kind 
**  can  be  registered,  whether  they  be  placed  near  to  or  far  from  the  registering 
*'  apparatus.  I  do  not  hesitate  to  say  that  the  invention  of  Prof.  Van 
'*  Bysselberghe  deserves  not  only  the  approbation  of  the  Academy,  but  also 
"  the  encouragement  of  the  Government.'* 

M.  Gloesener,  Professor  at  the  University  of  Lidge,  and  first  reporter, 
said :  *'  On  my  return  from  the  mission  which  the  Government  had  charged 
'*  me  with  at  the  Vienna  International  Meteorological  Congress,  I  went  to 
*'  Ostend,  where  I  stayed  several  days,  on  purpose  to  study  minutely  the 
"  system  of  Prof.  Van  Bysselberghe.  The  inspection  of  the  working  of  the 
"  apparatus,  admirable  for  its  simplicity  and  precision,  and  the  cxpp.riments 
"  made,  convinced  me  that  it  is  capable  of  registering,  with  great  exactitude, 
**  the  indications  of  any  instrument  working  by  index  or  by  mercury,  even 
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"  where  the  indicating  instrument  b  fiEur  removed  from  the  registering  one; 
"  so  that  the  readings  of  meteorological  instruments  at  different  distant 
"stations  might  be  made  and  collected  at  a  central  observatoiy.  The 
**  principal  feature  in  this  instrument,  and  which  distinguishes  it  from  all 
"  others  hitherto  constructed,  is  that  it  engraves  automatically  on  metal  the 
"  meteorographical  curves,  thus  furnishing  a  plate,  graduated  by  the  appara- 
'*  tus  itself,  from  which  as  many  copies  as  desired  may  be  struck  off;  thereby 
"  affording,  to  observers  adopting  this  system,  the  means  of  communicating 
"  reciprocally  their  documents  with  the  greatest  facility.  Another  remarkable 
"  fact  is,  that  a  single  burin,  put  in  motion  by  a  simple  electro-magnet,  can 
«  engrave  successively,  on  one  and  the  same  metallic  plate,  the  elements  of 
"  all  the  curves.  The  indicatinf^^  apparatus  and  the  clock  are  left  friee  to 
"  themselves ;  no  work  is  required  of  them,  all  the  mechanical  movements 
"  being  produced  partly  by  electro-magnetism,  partly  by  a  spring  mover, 
*<  wound  up  from  time  to  lime.  In  short,  I  am  bound  to  declare,  and  I  do 
"  BO  with  pleasure,  that  I  have  found  in  Prof.  Van  Rysselberghe's  Meteoro- 
"  graph  a  truly  universal  register,  and  one  in  every  respect  worthy  of  attracting 
**  the  attention  of  meteorologists  and  directors  of  observatories.*' 

The  Belgian  Government  has  granted  me  a  liberal  subsidy  for  the  instal- 
lation of  a  definitive  and  complete  apparatus,  intended  to  register  on  the 
self-same  plate  the  indications  of  the  barometer,  psychrometer,  hygrometer, 
Robinson*s  anemometer,  the  vane,  pluviometer,  and  tide-gauge, — this  last 
instrument  being  placed  far  from  the  recorder.  Perhaps  the  following 
description  of  tbis  Universal  Meteorograph  will  be  read  with  interest  by  the 
Fellows  of  the  Meteorological  Society. 

A  vertical  cylinder,  C  (Plato  V.  fig.  1),  controlled  by  clockwork,  makes,  by 
intermission,  but  at  equal  inlet vals,  a  revolution  round  its  axis,  i.e.,  if 
the  meteorograph  is  intended  to  register  every  ten  minutes,  the  clockwork  is 
combined  in  such  a  manner  that,  on  the  stroke  of  the  hour,  the  cylinder 
starts  at  a  slow  and  regular  motion,  takes  a  minute  to  complete  a  single 
revolution,  and  then  stops,  and  remains  stationary  during  the  nine  following 
minutes.  At  the  tenth,  the  clockwork  starts  again,  and  the  cylinder  makes 
another  revolution  -  and  so  on.  In  the  front  of  the  cylinder  an  electro* magnet, 
Ep  is  supported  by  a  vertical  screw,  F,  and  its  armature  is  provided  with  a 
burin,  B.  As  long  as  the  cylinder  is  stationary,  no  current  passes  through 
the  magnet,  and  the  point  of  the  burin  is  kept  at  a  small  distance  from  the 
cylinder.  But,  when  the  latter  moves,  the  voltaic  circuit  of  the  magnet, 
connected  with  the  instrument  to  bo  registered,  becomes  closed  at  a  variable 
moment,  according  to  the  variations  of  the  indicating  instrument.  Then  the 
magnet  pushes  the  burin  against  the  surface  of  the  cylinder,  and,  perpen- 
dicularly to  the  generants,  a  line  begins  to  be  traced ;  its  length  will  be 
proportional  to  the  indication  of  the  observed  instrument.  After  each 
revolution  of  the  cylinder,  the  burin  makes  a  slight  descent  (because  the 
screw,  F,  turns  a  little) ;  so  that  after  a  series  of  revolutions,  we  obtain  a 
series  of  equi-dislant  lines,  but  not  of  equal  length,  the  extremities  of  which 
form  the  curves  of  observations. 
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The  receiving  cylinder  is  covered  with  a  thin  plate  of  copper,  coated  with 
etching- varnish.  When  this  plate  has  received  the  inscriptions  of  the  burin, 
it  is  taken  off  and  plunged  into  aqua-fortis ;  it  thus  becomes  an  engraved 
plate,  from  which  copies  may  be  taken  off  at  will. 

Suppose  it  be  required  to  register  the  variations  of  the  height  of  a  mercurial 
€K>lunm  (syphon-barometer,  open-stem  thermometers,  &c.).  A  dipping-rod, 
S,  is  suspended  over  the  mercurial  level,  and,  by  means  of  any  mechanical 
contrivance,  the  rotatory  motion  of  the  cylinder  can  give  to  the  dip  a  rectilinear 
one  towards  the  mercurial  meniscus.  For  instance,  the  axis  of  the  cylinder 
can  be  provided  at  its  lower  part  with  a  cogged  sector.  A,  tangential  to  which 
&  cogged  pulley,  3/3.V,  can  be  placed.  Then,  the  dipping-rod  being  sus- 
pended by  a  steel  wire  or  chain,  which  passes  over  the  groove  of  the  pulley, 
we  shall  couDOct  one  pole  of  the  battery  to  the  dip,  the  other  to  the  mercury, 
the  bobbins  of  the  magnet  E  being  a  part  of  the  circuit.  Now,  if  the 
cylinder  and  its  cogged  sector  A  execute  a  full  turn,  the  latter  meeting  the 
pinion  M^,  the  dipping-rod  S  descends  towards  the  mercury,  and,  at  the 
instant  of  contact,  the  voltaic  circuit  being  closed,  the  burin  begins  to  engrave 
a  line,  the  length  of  which  depends  on  the  height  of  the  mercurial  level. 
For,  if  the  level  is  high,  the  dip  and  the  mercury  soon  meet  each  other,  and 
the  line  is  long ;  if  the  level  is  lower,  the  meeting  occurs  later,  and  the  lind 
is  short,  because  every  line  is  cut  off  at  a  fixed  place,  corresponding  to  the 
zero  of  the  scale,  which  we  shall  see  later  on.  First  we  must  notice  that 
the  pinion,  M^,  after  it  has  been  in  gear  with  the  sector  A,  becomes  free 
when  the  latter  turns  away ;  then,  going  back  by  the  traction  of  any  spring 
or  counterpoise,  it  brings  the  dipping-rod  again  to  its  starting  position. 
Secondly,  at  the  completion  of  each  revolution,  the  cogged  sector  A  works 
into  the  pinion  H  of  the  screw  V.  The  latter  pabses  a  nut  to  which  the 
electro-magnet  is  attached,  so  that,  at  the  end  of  each  revolution,  the 
engraving  system  makes  a  slight  descent  parallel  to  the  generants  of  the 
cylinder,  and  the  burin  is  disposed  for  engraving,  at  the  next  revolution,  a 
following  Hne,  below  the  preceding  ones. 

At  first  sight,  this  very  simple  contrivance  seems  to  be  devised  by 
reverfidng  Sir  C.  Wheatstone's  principle,  which  has  been  successively  adopted 
by  Padre  Secchi  and  dso  by  Dr.  Theorell ;  but,  in  fact,  the  new  meteorograph 
haa  over  all  others  the  most  important  advantages. 

L — ^Instroments  constructed  on  Wheatstone's  principle  fail  for  this  reason, 
viz.  the  dip,  on  retiring  from  the  mercury,  produces  at  the  moment  of  it0 
emersion  a  spark  of  separation  (etincelle  de  rupture),  which,  oxidising  the 
meniscus,  soon  puts  the  instrument  out  of  order.  It  is  true  that  Dr. 
Theorell  has  constructed  for  the  Stockholm,  Upsala,  and  Vienna  observatories, 
instruments  for  recording  the  indications  of  the  barometer  and  psychrometer 
whereby  this  inconvenience  is  avoided  by  cutting  off  the  current  at  the 
momont  of  contact  and  simultaneously  arresting  the  dip ;  but  this  result 
requires  the  addition  of  a  very  complicated  mechanism,  the  apparatus  is  ex- 
pansive (£480),  and  only  registers  atmospheric  pressure  and  the  indications 
of,  the  psychrometer,  and  even  for  this  it  requires  tliree  separate  telegraphs. 
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I  obtain  the  same  result  in  a  very  simple  manner.     A  wooden  disc,  D, 
concentric  with,  and  Exed  on  the  lower  part  ot,  the  axis  of  the  cylinder, 
is   incrusted  with  a  fragment  of  a  metallic   limb   a  h,   and  enstains  two 
metallic  touches   F^  i'sy   the   insulation  of   which  makes   a  discontinmiy 
in  the  voltaic  circuit,  the   current  being  enabled  to  pass  only  when  the 
touches  are  on  the  Umb.     Further,  the  latter  is  so  placed,  and  of  such 
length,  that  the  touches  meet  its  beginning  at  the  very  moment  the  cogged 
sector  A  catches  the  pinion  3/,,  but  quits  the  limb,  thus  catting  off  the 
circuit,  a  Uttle  before  the  pinion  becomes  free,  consequently  before  the  dip 
emerges.     The  spark  at  separation  will  no  longer  take  place  between  the 
dipping-rod  and  the  mercury,  but  between  the  touches  and  the  extremity  of 
the  hmb,  where  its  effect  is  perfectly  innocuous.    Moreover,  when  the  cnzrent 
is  cut  off,  the  burin  stops  the  engraving ;  and  since  at  each  revolution  of  the 
cylinder  this    interruption  of  the  current  occurs  at  a  fixed  instant,  the 
extremities  of   the  engraved  lines  succeed  each  other  in  a  straight  line, 
a  generant  of  the  cylinder  which  determines  the  zero  of  the  scale  and  confirmB 
at  every  time  the  absolute  accuracy  of  this  registering  method.     In  &ct,  the 
reiterate  inscription  of  a  fixed  point  ought  to  give  a  straight  line ;  and  as  this 
is  really  produced  with  remarkable  precision,  we  may  conclude  that  the 
inscription  of  the  variable  points  is  executed  with  equal  exactitude. 

One  might  be  induced  to  think  that  it  is  a  matter  of  indifference  whether 
the  indicating  mercurial  surface  communicates  with  this  or  that  pole  of  the 
battery,  provided  that  the  dipping-rod  is  connected  with  the  opposite  one ; 
but  this  is  not  the  case.  It  is  of  the  highest  importance  to  connect  the  mer- 
cury with  the  negative  pole ;  otherwise,  notwithstanding  that  the  spark  at 
separation  is  avoided,  the  meniscus  would  become  more  or  less  oxidised  after 
a  certain  lapse  of  time.  On  the  contrary,  in  choosing  the  negative  pole,  all 
trace  of  oxidisation  is  removed.  These  effects  may  perhaps  be  attributed  to 
electrolysis  of  the  humidity  contained  in  the  air.  However  that  may  be,  the 
meniscus  of  the  barometer  which  furnishes  the  indications  at  Ostend,  and 
which  has  been  in  use  for  two  years,  is  still  as  brilliant  as  on  the  first  day. 

n. — The  registering  of  the  indications  of  the  dry  and  wet  bulb  ther- 
mometers is  made  by  the  method  adopted  for  the  syphon  barometer,  and  a 
mechanical  contrivance  of  great  simpUcity  arrests  the  dipping-rod  at  the 
instant  it  comes  into  contact  with  the  mercurial  column  ;  the  latter,  therefore, 
cannot  become  broken.  Tlie  axis  of  the  cogged  pulley  which  holds  the 
suspension-wire  of  the  dip  is  fixed  on  the  armature  of  an  electro-magnet,  and, 
in  its  normal  position,  it  is  in  the  same  plane  with  the  sector  A.  But  at  the 
instant  the  dip  comes  into  contact  with  the  mercury,  the  current  passes  not 
only  through  the  bobbins  of  the  burin,  but  further  through  the  last-mentioned 
electro,  which,  disengaging  the  pulley,  brings  it  stationary  against  a  rough 
surface,  till  the  current  being  cut  off  at  a,  the  lever  is  set  free,  and  the  pulley 
returns  to  its  starting  position. 

If  Saussure*s  hygrometer  were  employed,  means  might  be  adopted  which, 
while  rendering  the  instrument  fit  for  registering,  would,  at  the  same  time, 
m^e  it  more  sensitive  and  exact  than  hygrometers  of  this  kind  generally  are, 
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such  as  are  constructed  for  direct  observation.  In  fact,  we  might  do 
away  with  the  index,  which  is  difficult  to  balance  properly,  and  the  excess  of 
weight  of  which,  on  one  side  or  the  other,  falsifies  its  indications ;  the  ptdley 
on  which  the  hair  turns  might  also  be  dispensed  with,  for  it  spoils  the  hair, 
and  its  axis  introduces  a  friction  detrimental  to  the  accuracy  of  the  i4)paratus. 
Instead  of  that,  the  hair  A  B  (fig.  5),  suspended  freely  to  an  adjusting  screw, 
is  provided  at  its  extremity  with  a  platinum  point,  serving  as  tension-weight, 
and  in  communication  with  the  positive  pole  of  the  battery.  The  other  pole 
is  connected  with  the  mercury  in  the  gauge  D,  into  which  an  iron  cylinder, 
suspended  by  a  metallic  chain  attached  to  a  cogged  pulley,  is  plunged.  When 
this  pulley,  working  with  the  sector  A ,  turns,  the  iron  cylinder  sinks  into  the 
mercury,  and  slowly  raising  the  level  of  the  liquid,  brings  it  into  contact  with 
the  extremity  of  the  point  which  terminates  the  hair.  At  this  moment,  the 
telegraphic  circuit  being  closed,  a  line  is  graven  on  the  cylinder,  the  length  of 
which  varies  in  proportion  to  the  variations  in  the  length  of  the  hair. 

m, — The  method  above  expounded  is  general,  and,  as  well  as  to  register 
the  fluctuations  of  any  level,  it  can  be  applied  to  record  the  indications  of 
any  needle,  hand  or  index. 

For  instance,  let  A  (fig  2)  be  the  index  of  the  counter  of  a  Robinson's 
anemometer,  the  wheels  of  the  counter  being  so  adapted  that  the  index, 
which  always  advances  in  proportion  to  the  distance  run  by  the  wind,  should 
never,  even  with  the  highest  known  winds,  perform  a  complete  turn  during 
the  interval  of  two  succeeding  records.  This  index,  which  is  not  immoveably 
fixed  on,  but  slips  round  its  axis  when  compelled,  is  connected  with  one  of 
the  poles  of  the  battery,  while  the  other  communicates  with  a  point,  B, 
fixed  on  a  pinion  3f2,  and  which  we  shall  call  *'  the  observer.  '*  The  pinion 
must  be  laid  concentrically  to  the  axis  of  the  index,  and  tangential  to  the 
cogged  sector  A.  It  appears  that  at  every  revolution  of  the  cylinder  **  the 
observer"  B  comes  and  meets  the  index,  and,  while  bringing  it  back  each  time 
to  zero,  causes,  at  the  moment  of  meeting,  the  closing  of  the  voltaic  circuit,  and 
eonseqaently  the  commencement  of  the  engraving  on  the  cylinder  of  a  line,  the 
length  of  which  is  in  proportion  to  the  angular  displacement  of  the  index 
since  the  last  observation. 

In  like  manner,  we  might  register  the  indications  of  any  instrument,  the 
index  or  needle  of  which,  being  liable  to  be  displaced  momentarily  by  the 
**  observer,"  could  resume  its  normal  position  upon  the  return  of  the 
«<  observer*'  to  its  starting  point.  (The  galvanometer  and  magnetic-bars 
belong  to  this  class.)  But  if  it  were  required  to  register  the  variations  of  a 
metallic  thermometer  or  of  an  aneroid  barometer,  it  would  be  necessary 
to  modify  the  foregoing  system,  for  the  indices  of  those  instruments 
could  not  yield  to  *'  the  observer"  when  this  should  happen  to  meet  them. 
In  these  cases  we  should  be  obliged  to  have  recourse  to  an  *<  observing  hand," 
C  B  (fig.  4),  concentrical  to  the  indicating  one  A,  but  electrically  insulated 
from  it  and  communicating  with  one  of  the  poles  of  the  battery,  whereas  the 
indieatmg  hand  should  be  in  connection  with  the  other.  In  addition  to  this, 
a  light  spring,  C,  should  constantly  incline  the  '*  observing  hand"  against  a 


872  QUABTEBLT  JOUBNAL  OF  THE  XXTSOBOLOOXOAL  BOdSW. 

stay,  jB,  borne  by  a  pinion,  i/4,  which  mast  be  ooncentrical  to  the  common 
axis  of  the  hands,  and  tangential  to  the  cogged  sector  A.  As  die  latter 
turns  and  comes  into  gear  with  the  pinion,  the  *'  observing  hand*'  would 
approach,  meet,  and  touch  the  indicating  one,  and  at  this  moment  a  line 
would  begin  to  be  traced  on  the  receiving  cylinder.  In  the  mean  time  the 
hands  would  remain  in  contact  one  with  the  other,  and  the  stay,  B^  in  pnr- 
suing  its  course,  would  pass  under  the  indicating  one  without  disturbing  it ; 
but  when  the  pinion  would  become  free  and  turn  back,  the  stay  would  pick 
up  the  •*  observing  hand"  and  bring  it  home. 

The  direction  of  the  wind  can  also  be  registered  in  an  extremely  simple 
manner.  Concentrically  to  a  prolongation  of  the  axis  of  the  vane,  and  tan- 
gential to  the  cogged  sector  Ay  a  pinion.  Mi  (fig.  8),  is  fitted,  bearing  a 
metallic  touch,  E,  connected  to  the  positive  pole  of  the  battery,  and  which  we 
shall  call "  the  observer."  The  prolongation  of  the  axis  of  the  vane,  con- 
nected with  the  negative  pole,  is  provided  with  an  insulating  ring  ;  but  a  small 
metallic  index  is  joined  to  the  axis  in  the  direction  of  the  arrow  of  the  Tane. 
When  the  sector  A  catches  the  pinion  M^  (the  circumference  of  which  is 
equal  to  the  arc  of  the  sector),  the  extremity  of  the  touch  E  runs  over  the 
axis,  and  at  the  moment  it  passes  upon  the  index,  the  voltaic  circuit  closes 
for  an  instant,  while  a  small  trait  is  engraved  on  the  receiver,  and  indicates 
by  its  position  the  exact  direction  of  the  wind. 

IV.— In  short,  the  indications  of  every  meteorological  instrument  (we  have 
just  reviewed  the  principal  tj^es)  are  susceptible  of  being  registered  by  one 
uniform  method,  and  it  is  possible  to  have  a  single  register  only  for  a  great 
number  of  instruments,  thus  avoiding  the  expense  of  a  special  register  for 

each  one.     In  fact,  if  the  pinions  ATi,  M^,  M^y are  disposed  all  round 

the  single  receiving  cylinder  C,  and  tangential  to  the  single  sector  A,  and 
if  a  system  of  touches  similar  to  Fi,  F.,,  is  fitted  for  each  instrument  to  be 
recorded,  then,  at  each  revolution  of  the  cylinder,  the  pinions  come  suc- 
cessively in  and  out  of  gear  with  the  sector,  each  in  its  turn ;  while  the 
touches  put  the  corresponding  instrument  successively  in  and  out  of  com- 
munication with  the  single  batter}-.  So  that,  at  each  revolution,  the  single 
burin  engraves  as  many  succeeding  lines  as  there  are  indicating  instruments. 
The  meteorograph  constructed  by  M.  Schubart,  of  Ghent,  for  the  n«w  Ostecd 
Obser\atory,  gives,  at  every  quarter  of  an  hour,  the  indications  of  syphon- 
barometer,  wet  and  dry  bulb  thermometers,  Saussure's  hygrometer,  Robinson's 
anemometer,  vane,  rain-gauge,  and  the  height  of  the  sea-level  in  Ostend 
harbour,  because  the  above  expounded  method  is  enabled  to  give  the  records 
of  several  instruments  placed  at  a  great  distance  from  the  recorder.  Let  ns 
refer  to  figs.  1,  2,  and  8,  and  leave  on  the  same  table  the  receiving  cylinder, 
with  its  cogged  sector  A,  but  lemove  and  place  on  another  table  one  of  the 
pinions,  M,  with  the  corresponding  instrument.  If,  at  the  instants  when  the 
cylinder  moves,  an  isochronous  motion  could  be  imported  to  its  sector  A 
and  the  removed  pinion,  the  recording  would  take  place  just  as  if  these  two 
organs  were  in  direct  connection.      It  would  be  rash  to  expect  that  two 
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movers  would  keep  perfectly  synchronous  during  a  long  time,  but  it  is 
possible,  and  even  easy  to  render  them  so  by  intermission,  and  for  a  few  seconds 
only:  electric  watches  and  dial  telegraphs  resolve  this  problem  in  quite  a 
sufficient  manner,  but  Mr.  Hughes's  and  Mr.  Meyer's  telegraphs  realise  more 
perfect  Sjmchronism. 

V. — The  meteorographic  system  which  we  have  just  described  presents  the 
particularity  of  permittirg  the  scales  of  the  curves  to  be  enlarged  or  reduced 
at  pleasure,  without  having  to  resort  to  multiplying  levers,  which  always 
reader  instruments  sluggish.      In  fact,  we  can  give  such  diameters  to  the 

pinions,  Afj,  M, that  the  scales  of  the  different  curves  shall  be  in  due 

proportion  one  with  another ;  these  proportions  being  once  fixed  upon,  all 
the  scales  can  be  enlarged  or  reduced  as  desired,  by  simply  varying  the 
diameter  of  the  receiving  cylinder.  And,  moreover,  if  the  scales  are  engraved 
on  the  limb  a  b,  and  the  divisions  filled  up  with  an  insulating  mastic,  the 
current  undergoes  a  short  interruption  each  time  that  the  touch  F,  passes 
over  a  division,  and  the  diagrams  come  out  quite  divided ;  they  combinOi 
also,  the  advantages  both  of  the  graphic  and  tabular  method. 

VI. — It  might  be  imagined  that  the  metalUc  wires  or  chains  which  support 
the  dipping-rods  would  become  heated  by  the  passage  of  the  cuiTont,  and 
thus  endanger  the  exactitude.  But  it  is  not  so ;  in  the  first  place  the  current 
does  not  pass  by  the  wires,  it  is  communicated  to  the  dipping-rods  by  special 
conductors  ;  but  even  did  the  fluid  pass  by  them,  no  inconvenience  could 
arise,  since  the  traits  engraved  on  the  cylinder  commence  at  the  moment  of 
contact ;  that  is  to  say,  before  the  wires  could  have  time  to  become  heated ; 
and,  in  the  second  place,  their  termination  is  altogether  independent  of  the 
length  of  the  wires. 

As  to  the  normal  dilatation  of  these  latter : — 

Ist.^In  thermography  it  modifies  but  in  a  very  small  proportion  the 
primitive  scale  of  the  thermometer,  and  it  is  easy  to  construct  the  modified 
scale. 

2nd. — In  the  syphon-barometer  this  dilatation  has  a  useful  effect,  since  it 
contributes  to  the  compensation.  A  syphon -barometer  might  be  so  constructed 
that  the  variations  in  the  lower  branch  should  be  independent  of  the  temper- 
ature ;  but  the  instrument  would  have  to  contain  a  very  large  quantity  of 
mercury  when  a  very  large  diameter  is  given  to  the  vacuum  chamber,  much 
larger  than  that  of  the  open  branch,  in  order  that  the  variations  of  the  level 
in  the  latter  might  be  almost  as  extensive  as  in  Fortin*s  barometer.  At  all 
events,  we  can  compensate  the  barometer  in  another  manner:  UL,  OQ  (fig.  6) 
are  t^o  strips  of  zinc  united  by  a  lever,  LG,  The  strip  GQ  has  a  small  pulley 
at  its  extremity,  over  which  the  wire  or  chain,  supporting  the  dipping-rod, 
is  passed.  Indeed,  the  length  of  these  strips  and  the  position  of  the  fulcrum 
of  the  lever  (which  is  regulated  by  means  of  a  micrometer  screw)  are  deter- 
mined in  such  a  manner  that,  in  consequence  of  the  dilatations  of  the  whole 
SjBtemi  the  dipping-rod  descends  or  ascends  in  quantities  equal  to  the 
TariatioDS  which  the  changes  of  the  temperature  cause  in  the  level  of  the 
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lower  branch.    For  determming  these  variations  the  following  fonniila  is  to 
be  employed  :— 

^^  = H=? *• 

In  which  d  h  represents  the  variation  of  the  level  in  the  lower  braiieh« 

c  the  section  of  the  vacuam  chamber, 

c^  ,,         ,,       lower  branch, 

/3o  the  height  of  the  mercurial  column  at  zero,  which  balances  the  atmo- 
spherical pressure, 

Yo  the  quantity  of  mercury  in  volume  at  zero  contained  in  the  instnimeiit, 

q  the  co-efficient  of  the  absolute  dilatation  of  the  mercury, 

Be  „  „      cubic  „     of  the  tube, 

and  t  the  temperature. 

In  order  to  avoid  the  influence  of  capillarity,  first  of  all  a  convenient 
diameter  (10  millimetres  at  least)  is  to  heaven  to  the  lower  branch  of  the 
barometer ;  then,  instead  of  letting  the  dipping-rod  descend  in  line  with  the 
axis  of  the  tube,  it  passes  by  the  semi-radius,  for  the  surface  of  the  meniscns 
in  that  place  gives,  with  sufficient  precision,  the  corrected  level. 


DISCUSSION. 

Mr.  Brooke  remarked  that  the  Apparatus  of  Professor  Van  Rysselberghe  pre- 
sented Home  important  improvements  over  its  predecessors.  It  i«  probably 
nearly  40  years  since  he  first  saw  a  similar  apparatus  constructed  by  Sir  C. 
Wheatstone,  in  which,  as  in  the  present  apparatus,  a  partially  toothed  wheel 
was  employed  to  bring  wires  successively  into  contact  with  columns  of  mercary, 
by  which  voltaic  circuits  were  closed,  and  indications  obtained  by  means  of 
electro-magnets.  He  had  also  observed  similar  arrangements  in  the  apparatus 
of  Padre  Secchi,  as  seen  in  the  Paris  Exhibition  of  1867.  But  in  the  present 
apparatus  the  observations  were  automatically  etched  on  a  plate  of  copper,  from 
which  any  required  number  of  perl'ectly  accurate  copies  may  be  printed.  The 
means  of  applying  a  temperature  correction  to  the  barometer  by  the  expansion 
and  contraction  of  a  rod  of  zinc,  and  of  diminishing  the  error  due  to  capillary 
depression,  appeared  to  him  to  be  very  ingenious. 

Mr.  Scott  said  that  Mr.  Whitehouse,  who  had  been  unable  to  remain  for  the 
discussion,  had  requested  him  to  state,  on  his  behalf,  his  admiration  of  the 
perfection  of  the  various  contrivances  introduced  by  Prof.  Van  Rysselberghe 
in  his  meteorograph,  and  of  the  complete  mastery  of  the  electrical  principles 
shown  in  the  arrangements  of  the  instrument.  He  (Mr.  Scott)  did  not  presume 
to  offer  any  opinion  on  the  subject  himself,  but  he  thought  that  the  Society  was 
to  be  congratulated  on  attracting  foreign  meteorologists  to  bring  their  valuable 
papers  to  its  meetings.  There  was  one  great  difference  between  Dr.  Theoreirs 
instrument,  which  he  had  seen  at  Upsala,  and  that  now  submitted  to  the  Society, 
viz.  that  the  Swedish  physicist  had  caused  his  instrument  to  furnish  actual 
printed  numerical  readings,  at  regular  intervals,  instead  of  graphical  curves.  This 
was,  however,  simply  a  question  of  mechanical  arrangement. 

Mr.  Symons  said  that,  amon^  the  many  advantages  which  this  instrument 
possessed,  he  considered  the  getting  rid  of  the  transcription  of  observations  one 
of  the  greatest.  It  also  possessed  the  immense  advantage  of  transmitting  a 
complete  set  of  observations  through  only  two  wires.  He  preferred  it  to 
TheorelFs  instrument,  as  he  considered  diagrams  appeal  to  the  eye  much  better 
than  a  mass  of  figures.  He  thought  this  instrument  would  prove  in  many  cases 
a  gieat  boon. 

Mr.  Strachan  said  the  specimen  which  had  been  passed  round  the  room 
showed  the  barometer  curve  so  well,  that  he  fancied  even  indications  were  given 
of  the  diurnal  range.     He  should  like  to  know  how  accurately  the  barometric 
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pressure  could  be  read  off  from  the  paper,  as  compared  with  a  standard  reading. 
He  could  read  it  to  half  a  millimetre,  that  is.  to  about  02  inch ;  but,  probably, 
there  was  also  some  error  of  registration.  Then,  as  to  the  wind,  he  could  not  see 
bow  the  direction  could  be  got  from  the  trace  nearer  than  the  cardinal  points  and 
their  intermediaries.     If  so,  that  was  not  sufficiently  good  for  direction. 

l*rof.  Van  Rysselberghe,  in  returning  thanks  to  the  Pre»i<ient  and  Fellows 
for  the  flattering  welcome  given  him,  begged  leave  to  remind  them  how  important 
it  sometimcH  is  to  invert  a  question,  to  overturn  a  principle.  The  ancients, 
judging  from  appearances,  concluded  that  the  sun  and  other  celestial  bodies 
revolved  round  tne  earth  as  their  fixed  centre ;  and  Ptolemy,  by  this  system, 
explained  perfectly  well  the  diurnal  motion.  But  Copernicus  asked  himself  if  it 
were  not  the  earth  that  turned  on  its  axis,  and  this  simple  query  led  him  to  the 
discovery  or  the  true  constitution  of  the  universe.  Sir  Charles  Wheatstone  waf  the 
first  to  apply  electricity  to  meteorography,  and  this  agent  gave  him  the  automatical 
impression  in  figures  of  the  indications  of  the  barometer  and  thermometer.  Padre 
Secchi  adapted  the  principle  of  Sir  Charles  to  the  registering  of  the  pyschrometer ; 
but  the  apparatus  of  both  these  eminent  men  failed  in  consequence  of  a  serious 
obstacle,  viz.  the  oxidation  of  the  mercury  by  the  electric  spark.  Dr.  Theorell 
has  obviated  this  inconvenience,  but  by  a  means  at  once  complicated  and  very 
expensive.  In  fact,  the  principle  of  bir  Charles  had,  hitherto,  only  served  to 
register  the  indications  of  mercurial  instruments  ;  and,  for  each  indicating  instru- 
ment, a  special  telegraph  was  always  required.  Now,  what  he  (Prof.  Van  Ryssel- 
berghe) had  done  was  simply  owing  to  the  happy  idea  he  had  had  of  reversing 
the  principle.  Instead  of  making  a  stylet  move  before  a  fixed  cylinder,  he  caused 
the  cylinder  to  move  before  a  stationary  stylet ;  and,  by  this  means,  all  is 
rendered  simple  and  easy ;  the  principle  becomes  generalised,  and  the  problem  of 
meteorography  definitely  resolved.  A  simple  burin  engraves  the  whole,  and  an 
economy  is  thereby  effected  in  the  cost  of  construction,  the  advantage  of  which 
is  in  proportion  to  the  greater  number  of  instruments  to  be  registered.  In 
reply  to  those  who  wished  to  be  informed  as  to  the  price  of  the  apparatus, 
he  stated  that  the  cost  varied  from  £100  to  £200,  according  to  the  number  of 
instruments  to  be  recorded,  the  amplification  desired  to  be  given  to  the  scales, 
and  the  frequency  of  the  observations.  Although  he  adopted  the  registering  at 
intervals  of  ten  minutes,  yet  the  apparatus  is  fiilly  capable  of  registering  in  a 
consecutive  manner,  and  of  giving,  say  every  minute,  the  indications  of  ten 
instruments.  Nevertheless,  he  thought  that  in  meteorology  a  redundancy  of 
documents  ought  to  be  avoided,  and  that  it  is  preferable  to  condense,  on  the  same 
sheet,  the  results  ot  several  days'  observations,  in  order  to  grasp  the  whole  of  the 
phenomena  and  their  reciprocal  bearings.  In  answer  to  the  remarks  of  Mr. 
{r^trachan,  who  considered  that  the  present  diagrams  were  very  reduced,  he 
obseh'ed  that  these  diagrams  had  been  obtained  by  a  trial  apparatus,  and  not  by 
a  definite  one,  on  which  the  scales  are  greatly  enlarged ;  so  much  so,  that  the 
naked  eye  can  distinguish  the  tenth  of  a  degree  centigrade  for  temperature,  and 
the  tenth  of  a  millimetre  for  atmospheric  pressure.  These  approximations 
appeared  to  him  sufficient  for  all  practical  purposes,  but  they  are  far  from  beinc 
the  extreme  limit  of  the  precision  of  the  apparatus,  for  the  scales  can  be  enlarged 
cui  libitum^  and  without  endangering  the  exactitude  of  the  instrument ;  the  same 
as  a  good  microscope,  which  magnifies  the  outlines  of  an  object  without  distorting 
them ;  and  by  this  new  method  the  magnetic  variation  can  also  be  recorded  with 
great  precision.  Let  us  admit  2  degrees  to  be  the  maximum  range  of  the  annual 
variation  in  declination.  We  might,  if  it  were  requisite,  employ  the  whole  of  the 
circumference  of  the  cylinder  to  describe  these  2  degrees  (=120  minutes).  Now, 
with  a  radius  of  10  centimetres,  which  would  give  a  circumference  of  628  milli- 
metres, we  have  5  millimetres  to  a  minute  ;  and,  as  the  naked  eye  can  very  well 
estimate  the  fourth  of  a  millimetre,  these  dimensions  would  suffice  for  the  reading 
of  the  twentieth  of  a  millimetre — 3  seconds,  or  thereabouts.  With  twice  this 
radius,  the  facility  of  the  readings  would  be  doubled,  and  so  on,  for  there  is  no 
limit  to  this  amplification,  and  the  absolute  precision  would  remain  the  same,  it 
being  that  of  the  indicating  instrument  itself,  such  as  is  employed  for  direct 
observations. 

NoTS,  August  1873.~Tbe  Jury  of  the  International  Congrees  of  the  Oeoeraphieal  Sciences  at  Paiis 
has  awaxdea  to  Professor  Van  Bysselbexvhe  for  the  instrument  above  described  the  highest  recognition 
i  n  its  gift,  the  Diploma  of  Honour^  usually  resenred  for  Official  Institutions.  The  only  individuals  wba 
h  are  rcceiTed  this  ^stinction  previously  have  boen  Livingstone,  Lessope  and  Ftvcid^QwnctKt, 
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ZXXni.  Results  of  Meteorological  Observations  vnade  at  PatroMt  Onee§^ 
during  1878.  By  Bsv.  Hkrrkbt  A.  Boys.  (Commonicatod  bj  G.  J« 
Symons,  F.M.S.) 

[Beceived  January  19tli.    Bead  March  17tli»  1875.] 

I  Kow  send  the  result  of  another  year's  meteorological  observftiioiii  in 
Greece,  made  under  more  favourable  circumstances,  and  with  better  and 
more  numerous  instruments  than  before. 

I  have  constructed  a  wooden  platform  above  the  roof  of  my  honse,  84-iL 
from  the  ground  and  56^-ft.  above  the  level  of  the  sea,  firom  which  it  is 
barely  50  yards  distant.  I  have  thus  a  position  open  on  all  sides,  my 
horizon  varying  in  distance  from  half-a-mile  to  seventy  miles,  and  averaging 
twenty-five.  Upon  this  platform  I  have  erected  a  louvre-boarded  shed  for 
my  thermometers,  and  have  set  up  my  rain-gauge,  &c.  The  latter  has  its 
mouth  61  ft.  8  in.  above  the  sea  level,  and  the  thermometers  are  only  a  feir 
inches  above  or  below  this.  I  thus  gain  an  excellent  position  for  my 
maximum  thermometers  and  for  my  hygrometer,  with  thorough  circulation 
of  air  and  security  for  all  the  instruments.  The  principal  disadvantage  is, 
that  my  minima  run  too  liigh.  86°  in  my  shed  means  ice  in  the  streets, 
and  any  thing  below  40°  generally  finds  hoar  frost  in  the  vineyards.  I  also 
keep  up  there  a  minimum  thermometer  exposed  to  the  sky,  but  it  ayerages 
only  from  2°  to  8°  below  that  in  the  shed. 

By  the  help  of  Mr.  Euchler  1  have  continued  the  observations  with  the 
old  instruments  in  the  old  place  (*  Symons's  Meteorological  Magazine '  for 
July  1871),  and  find,  on  comparing  results,  that  the  rainfall  recorded  is  very 
nearly  the  same  at  each  place ;  that  the  highest  maxima  there  recorded  have 
been  too  low  by  2°  or  8°,  and  the  lowest  too  high,  while  the  averages  were 
about  right ;  and  that  the  minima  were  about  2°  or  8°  lower  than  those  in  my 
new  shed. 

I  am  now  provided  with  a  standard  barometer,  maximum  and  minimum, 
and  sundry  ordinary  thermometers  whose  errors  I  know,  a  sun  thermometer, 
a  wet  and  dry  bulb  thermometer,  and  one  of  Messrs.  Negretti  and  Zambra's  so- 
called  chameleon  barometers,  which  I  find  to  be  an  accurate  and  excellent 
hygrometer. 

In  July  I  put  a  rain-gauge  in  charge  of  Mr.  James  Saunders  at  Argostoli 
in  CephaUonia,  a  town  situated  on  the  edge  of  a  narrov^  golf  which  runs  in 
from  the  south  and  doubles  back  into  the  very  heart  of  the  island.  He  has 
the  gauge  on  the  roof  of  the  house,  85  ft.  from  the  ground,  and  87  feet 
from  the  sea,  from  which  it  is  separated  only  by  the  road. 

Rainfall. — This  has  been,  I  should  imagine,  about  the  average.  The 
number  of  wet  days,  however,  has  been  great,  and  the  distribution  of  them 
among  the  months  more  equal  than  usual.  The  deficiency  in  the  autunm  rain* 
fall  of  1872  was  partly  made  up  by  a  wet  February,  and  by  the  long  continuance 
of  showery  weather  in  the  spring.     April  was  wet  for  this  place,  and  May 
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most  nnasually  so.  Nevertheless,  many  wells  were  dry  during  the  snmmer 
and  autumn  that  were  not  expected  to  fail.  The  summer  broke  up  with 
heavy  thunderstorms  on  September  24th  and  25th,  when  8*94  inches  fell  in 
40  hours.  October  15th-22nd  gave  very  heavy  rains  over  Western  Greece, 
of  which,, somehow,  Patras  got  very  little.  Dense  black  clouds  were  dis- 
charging themselves  among  the  mountains  on  the  opposite  coast,  not  ten 
miles  off,  and  on  the  afternoon  of  October  20th  we  narrowly  escaped  the 
most  fearful  storm  cloud  I  ever  saw.  It  marched  up  the  Gulf  of  Patras  from 
the  west,  passed  within  a  mile  or  so  of  this  town,  and  proceeded  through  the 
Straits  into  the  Gulf  of  Corinth.  The  sea  and  cloud  were  mingled  in  one 
confused  whirHng  mass  of  ink/  blackness,  and  the  mere  side  wind  which 
reached  us  was  enough  to  carry  tables  and  chairs  about  the  streets.  The 
rain-gauge  in  Argostoli  overflowed  on  that  same  day,  and  all  its  streets  were 
flooded.  December  was  very' dry  in  Patras,  north-east  winds  prevailing  all 
through  the  month ;  while  in  Cephallonia,  where  I  presume  the  north-east 
and  south-west  winds  met,  the  rainfall,  as  will  appear  by  the  tables,  was 
very  heavy. 

Temperature.'^^The  year  has  been  remarkable  for  sudden  fluctuations  and 
great  ranges  of  temperature.  What  winter  there  was  came  in  February, 
when  a  course  of  rains  terminated  in  a  very  heavy  faU  of  snow  on  the 
mountains,  which  produced  considerable  cold  when  the  weather  cleared. 
March  and  May,  and  July  and  September,  in  particular  showed  fluctuations 
extraordinary  in  this  climate.  In  July,  a  maximum  of  101°'5  and  minimum 
of  78^-5  on  the  17th,  were  followed  by  a  maximum  of  78°*  5  and  minfTT)nm 
of  64^-5  on  the  2l8t.  August  was  on  the  whole  the  hottest  month  I  have 
yet  experienced  here,  the  maximum  temperatures  remaining  steadily  above 
90°  the  greater  part  of  the  month.  Indeed,  from  July  27th  to  August  9th, 
inclusive,  the  maximum  averaged  96°* 7.  September,  however,  was  the 
most  remarkable  for  extremes  and  changes.  A  maximum  of  101°  (caused  by 
a  hot  land  wind  late  in  the  afternoon  of  the  8th)  and  of  64°* 7  (on  the  25th, 
after  the  excessive  rain  of  the  previous  day)  are  not  often  found  in  the  same 
month. 

Humidity. ^The  air  of  Patras  must  be  more  remarkable  for  dryness  than 
I  had  thought.  I  saw  with  surprise  in  the  February  number  of  *  Symons's 
Meteorological  Magazine,'  that  M.  Bulard,  in  Algiers,  had  to  go  back  to  1869 
in  order  to  And  a  difference  between  the  wet  and  dry  bulbs  equal  to  that 
which  occurred  here  many  times  last  summer.  This  year  is  the  first  in 
which  I  have  had  a  really  good  place  for  my  hygrometer,  so  that  I  cannot 
compare  my  results  with  those  of  former  years. 

Barometer, — The  observations  from  January  to  May  were  made  with  only 
an  aneroid,  but  from  June  to  December  with  a  standard  mercurial  barometer. 
The  very  small  range,  but  just  exceeding  the  inch  in  the  whole  year,  is  the 
most  noticeable  thing. 

Wind. — Situated  as  Patras  is,  near  the  narrow  entrance  to  the  Gulf  of 
Corinth,  shut  in  on  either  side  by  high  mountains,  the  true  direction  of  the 
wind  is  very  much  distorted.     It  is  a  question  between  in-draught  and  out- 
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draught.    We  only  ask  whether  the  vind  is  from  the  Gulf  (which  mijba 

a  hot  SE  or  cold  NE),  or  from  the  sea  (which  may  be  either  a  damp  SW,  at 

a  mild  W,  or  a  refreshing  NW).     the  accompanying  Tables  willf  howerer, 

TABLS  I.— BamUl  in  PatTM  in  1S7]. 
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TABLE  II.— BainfaU  in  Argontoli  in  CepnaUonift. 
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throw  some  light  on  the  beat  and  cold,  the  wetness  and  dryness  of  the 
different  months.     The  gales  north  special  notice  were : — 

One  on  March  23rd-27th,  from  the  E,  which,  beginning  with  the  greatest 
mari""""  and  minimum  of  the  month,  finished  with  the  lowest,  and  snow  od 
the  mountaioB. 

A  very  tremendous  squall  on  September  17th  from  NW,  t.e.  dead  on 
shore,  firom  the  mountains  on  the  opposite  coast,  wh^-e  there  was  a  thmider- 
storm.  It  lasted  but  a  few  minutes,  but  was  dragging  all  the  vessels  from 
their  anchorage ;  and  had  it  lasted  longer,  would  have  had  them  oil  on  shore. 
I  was  myself  on  that  opposite  coast  at  the  time,  nine  miles  distant,  and 
when  the  storm  was  passed  I  saw  a  large  yeUow  clond  (of  dust)  hanging 
over  Fatras,  its  base  being  about  400  ft.  above  the  sea,  its  upper  surfaea 
twice  as  many. 
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And  a  terrible  gale  on  December  7tb,  8th,  and  9th,  from  ths  £,  which, 
doring  ita  greatest  violence  daring  the  night  of  the  6th,  blew  down  a  tall  gas 
chimney,  nnmbere  of  trees,  carried  away  tiles  innumerable,  and  drove  a 
three-masted  Enghsh  echooner  anchored  at  the  entrance  of  the  Golf  of 
Patras  clean  over  some  rocks,  and  left  ber  a  total  wreck  in  but  a  fen  inches 
of  water. 

EaHkqvaka  have  been  tolerably  frequent,  and  some  of  them  considerable : 
one  in  particular  on  October  2uth,  just  before  midnight,  after  the  spoil  of 
heavy  rains  before  alluded  to,  was  of  unusual  duration,  and  caused  as  mnch 
alarm,  brbgiDg  down  pinater,  and  even  crackiug  waUs.  This  earthquake 
had  ils  ccDtre  near  Cape  Clarentza,  opposite  to  Zaute,  where  it  caneed  great 
deatraction.  Scarcely  a  house  in  Zonto  but  what  needed  repair,  and  the 
viUa;;es  near  the  said  Cape  were  some  of  them  quite  overthrown.  A  ship 
even  Eoil  ug  between  Zante  and  Clarentza,  when  in  mid-channel  and  deep 
water  was  shaken  violently,  as  thougli  it  bad  run  on  to  a  lock. 
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[  feel  tempted  to  digress  to  the  extraordinary  cold  we  have  had  during  the 
\t  weeks,  and  are  still  having.  February  1874  will  be  long  remembered 
,his  country.  For  frost,  snow  and  wind  we  have  not  for  years  had  its  like, 
one  occasion,  a  bright  sunny  day,  the  wick  of  my  hygrometer,  freshly 
aned  at  noon,  was  frozen  hard  at  1  p.m. 
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DISCUSSION 


Mr.  Scott  said  that  he  understood  from  Mr.  Boys  that  he  intended  to  leave 
Patras  in  the  course  of  the  present  year,  which  was  a  great  pity,  inasmuch  as 
he  was  a  very  good  observer,  although,  perhaps,  his  views  on  some  subjects 
were  rather  peculiar.  Inasmuch,  however,  as  tne  present  paper  referred  only 
to  the  year  1873,  he  would  suggest  that  Mr.  Bo^s  shoula  be  asked  to  send, 
as  soon  as  possible,  the  report  for  1874,  for  comparison  with  previous  years. 

Mr.  Stmons  said  that  he  had  recently  received  a  letter  from  Mr.  Boys  stating 
that,  although  he  would  leave  Patras  shortly,  he  hoped  that  the  observations 
would  be  continued,  as  he  had  instructed  an  observer  how  to  take  them.  The 
observations  for  1874  would  be  ready  shortly,  and  would  be  communicated  to 
the  Society. 

The  President,  in  calling  attention  to  the  hish  readings  of  the  thermometer 
in  the  sun*s  rays  in  mid-winter,  said  he  thought  this  was  in  a  large  measure  due 
to  the  extreme  dryness  of  the  air  at  the  time. 

Mr.  Laughton  believed  that  the  great  dryness  spoken  of  was  a  characteristic 
of  the  Greek  climate  generally.  He  had  himself,  in  1863,  noticed  it  at  Athens, 
where,  during  the  summer,  a  difference  of  more  than  20^  between  the  wet  and 
dry  bulb  thermometers  was  quite  common,  and  the  sky  was  one  uniform,  mono- 
tonous tint  of  ^yish  blue,  seen  through  a  dust  haze.  This  continued  for 
months,  and  the  first  rain  fell  in  the  end  of  October. 

The  President  said  he  believed  the  insular  and  peninsular  lands  of  the 
the  western  track  of  the  Mediterranean  were,  as  a  general  rule,  diy. 

Dr.  Trips  said  that  the  Tables  appeared  to  have  been  prepared  with  very 

rsat  care.  In  looking  through  the  rainfall  table  he  found  tnat  there  were  only 
days  in  June,  none  in  July»  and  1  in  August  on  which  rain  fell,  which 
accounted  for  the  diying  effect  of  the  air  mentioned  by  the  last  speaker.  From 
June  24th  to  August  SOth,  inclusive,  a  period  of  68  days,  no  rain  fell  whatever; 
it  was  also  dry  from  September  1st  to  22nd. 


XXXIV.  Ozone.    By  Francis  E.  Twkmlow,  F.M.S.  (Abstract.) 
[Beceived  January  20th.   Bead  March  17th,  1875.] 

Fsw  sabstances  have  created  more  interest  in  the  scientific  world  during  the 
last  few  years  than  Ozone.  Its  nature,  composition,  and  properties,  and  the 
means  of  detecting  its  presence,  have  aU  been  subjects  of  much  discussion. 

Several  discoveries  have  been  made  respecting  it  which,  although  they 
enli^ten  us  about  some  of  its  properties,  still  leave  a  great  deal  in  obscurity. 

The  first  recorded  notice  of  it  is  by  Van  Marum,  in  1785.  This  philosopher 
ivas  noted  for  his  observations  in  the  Science  of  Electricity,  and  it  was  in 
connection  with  electrical  action  that  the  first  observation  on  Ozone  was 
made.  Every  one  who  has  stood  near  a  powerful  electrical  machine  working 
rapidly  on  a  dry  day,  must  have  noticed  the  peculiar  odour  which  exists  near 
the  machine.  Van  Marum  observed  this,  but  without  any  suspicion  of  its 
true  nature,  and  attributed  it  to  the  ''  electric  matter,*'  which  he  thought  had 
a  tangible  existence. 

The  subject  then  rested  until  about  1840,  when  it  attracted  the  attention 
of  M.  Schonbein,  of  Basle,  who  appeared  to  have  entertained  very  opposite 
Uieories  respecting  its  nature.  He  called  it  *'  Ozone,**  on  account  of  its 
peculiar  odour.  At  first  he  thought  it  to  be  an  element  analogous  in  its 
fiature  to  the  Halogen   group — Chlorine,  Bromine,  Iodine,  and  Fluorine. 
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This  mistake  may  well  be  excused,  as  it  bears  a  very  strong  likeness  indeed 
to  Chlorine.  Like  that  element,  it  possesses  remarkable  bleaching  properties, 
rapidly  removes  bad  smells,  snch  as  Snlphnretted  Hydrogen,  &c. ;  it  is  vesrj 
irritating  to  the  air-passages,  and  even  poisonoos  in  its  action  when  breathed, 
and  when  in  a  concentrated  condition  it  smells  mnch  like  Chlorine. 

Sohonbein's  views,  however,  soon  underwent  alteration,  and  in  a  subse- 
quently published  paper  he  appears  to  have  considered  the  possibility  of  its 
being  a  constituent  of  Nitrogen. 

Other  chemists  were  meanwhile  at  work  upon  ozone.  Williamson  in  this 
country  advanced  the  idea  that  it  was  a  compound  of  Oxygen  and  Hydrogen, 
resembling  that  now  well-known  compound  Hydroxyl. 

Elsewhere  the  true  state  of  things  was  gradually  being  worked  out: 
MM.  Marignac  and  De  La  Rive  in  Paris,  and  Schonbein  quite  independently 
at  Basle,  had  come  to  the  conclusion  that  ozone  after  all  was  nothing  but  an 
allotropic  condition  of  oxygen,  and  that  it  was  simply  that  element  existing  in 
molecules  each  composed  of  three  atoms  instead  of  two,  which  is  its  usual 
condition. 

This  was  shortly  afterwards  experimentally  demonstrated  by  MM.  Fiimj 
and  Becquerel.  The  difficulties  of  the  experiment  were  great,  until 
the  plan  of  absorbing  the  ozone  as  it  was  formed,  by  means  of  oil 
of  turpentine,  was  tried.  The  whole  of  a  given  quantity  of  oxygen  oould  now 
be  converted  into  ozone  by  dissolving,  as  it  were,  each  atom  of  osEone  in  oil  of 
turpentine,  as  fast  as  it  was  formed.  Previously  by  no  known  method  could 
more  than  a  small  portion  of  the  oxygen  be  converted  into  ozone,  the  presence 
of  this  small  quantity  seeming  to  prevent  the  formation  of  more. 

It  is  now  believed  that  this  strange  substance  plays  a  more  important  part 
in  the  economy  of  nature  than  at  first  seemed  probable.  Daubeney  has 
demonstrated  that  all  plants  growing  in  the  sun  give  out  small  quantities  of  a 
body  which  decomposes  Iodide  of  Potassium,  liberating  the  Iodine,  as  is 
shown  by  its  action  upon  starch.  Chlorine  and  Nitrous  Anhydride  act  in 
a  similar  manner,  it  is  true,  but  the  absence  of  these  two  bodies  was  proved. 

It  seems  not  unlikely,  then,  that  ozone  is  an  active  agent  in  the  bleaching 
of  linen,  which  takes  place  when  it  is  laid  on  grass  and  exposed  freely  to  the 
rays  of  the  sun. 

In  thunderstorms,  and  especially  after  large  discharges  of  electricity  have 
taken  place  between  the  earth  and  the  clouds,  numerous  observers  have 
borne  testimony  to  the  fact  that  a  peculiar  smell  has  been  perceived,  which 
some  have  compared  to  the  odour  of  matches  and  phosphorus.  Schonbein 
records  a  remarkable  instance  of  this  &ct,  showing  that  the  smell  which  is 
perceived  after  flashes  of  lightning  is  really  that  of  ozone. 

It  has  been  supposed  that  there  is  some  connection  between  the  outbreaks 
of  zymotic  diseases,  and  the  absence  of  ozone  in  the  air.  On  the  g&rm 
theory  of  diseases,  all  persons  or  animals  suffering  fr^m  contagious  dis^ises 
may  be  regarded  as  sources  of  infection,  by  giving  off  organic  fragments 
which  are  capable,  should  they  meet  with  a  suitable  home,  of  propagating 
the  disease.     Now  if  ozone  is  present,  these  germs  will  be  destroyed  bj  ity 
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and  their  substance  converted  into  comparatively  innocuous  bodies.  Carbonic 
Anhydride,  Ammonia,  &c. 

In  1849,  the  noted  cholera  year,  the  absence  of  ozone  was  remarkable,  as 
the  following  table  by  M.  Quet^let  will  clearly  indicate : — 

Average  amount  of  Ozone  in  the  Atmosphere. 

1844  to  1848.  1849. 

89 
86 
27 
20 
IB 
18 
14 
21 

"Whether  the  absence  of  ozone  is  the  cause  of  these  infectious  diseases 
assuming  an  epidemic  form  or  vice  versd^  is  not  clearly  understood. 

Observations  made  in  India  have  indicated  a  relation  between  the  dimi- 
nution in  the  amount  of  ozone  in  the  air  and  the  increase  of  cholera, 
dysentery,  and  intermittent  fevers  in  certain  localities. 

In  1849,  the  cholera  raged  with  special  virulence  in  Paris,  and  som« 
remarkable  facts  with  respect  to  the  absence  of  electricity  in  the  air  were 
noted  at  that  time  by  M.  Andrand,  who  had  constructed  a  very  large  and 
powerful  electrical  machine  from  which  sparks  could  usually  be  obtained  in 
abundance.  In  a  letter  to  the  President  of  the  Academy  of  Sciences  of 
France  he  says,  **  During  the  time  the  epidemic  became  general  I  was  un« 
' '  able  on  any  single  occasion  to  produce  corresponding  effect.  During  the 
'*  months  of  April  and  May,  sparks  could  only  be  procured  after  the  most 
**  violent  action.  These  fluctuations  were  then  observed  to  coincide  most 
"  exactly  with  the  fluctuations  of  the  cholera.  Nevertheless,  I  was  afraid 
''  lest  the  irregularities  of  the  electrical  machine  should  have  been  occasioned 
*'  by  the  hygrometric  state  of  the  atmosphere.  I  waited  with  impatience  the 
"  arrival  of  fine  weather,  to  enable  me  to  continue  my  observations:  but 
**  far  frt>m  the  previous  indications  of  the  machine  showing  any  signs  of 
''  diminution,  they  only  became  stronger;  for  although  with  improved  weather 
''an  augmentation  of  electricity  might  have  been  expected  in  a  few  days,  the 
' '  signs  of  its  presence  ceased  altogether.  On  the  4th,  5th,  and  6th  of  June, 
''  it  was  only  possible  to  obtain  a  slight  crepitation,  and  on  the  7th  the 
**  machine  became  dumb.  This  singular  decrease  in  the  electric  element 
**  fatally  accorded  with  a  consentaneous  increase  of  the  cholera.  On  the  8th) 
**  feeble  sparks  re-appaared,  and  increased  in  number  and  intensity.  In  the 
'*  course  of  the  day  a  thunderstorm  announced  to  plague-stricken  Paris  that 
*'  electricity  had  once  more  entered  into  its  dominion.  On  the  9th,  at  the 
"  slightest  touch  the  machine  gave  forth  sparks  in  abundance.  Meantime 
**  the  cholera  was  rapidly  subsiding.** 

Very  commonly  an  epidemic  of  cholera  is  succeeded  by  a  prevalence  of 
Bevei^  attacks  of  influenza.     Dr.  Moffatt  remarks  that  *'  the  prevalence  o^ 
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influenza,  and  ihe  spread  of  catarrhal  affections,  are  iDTariably  connected  with 
fji  excess  of  ozone  in  the  atmosphere.*' 

So  far  as  research  has  gone,  the  ordinary  amount  of  ozone  in  the  mir 
appears  to  be  about  one  ten-thousandth  of  its  bulk.  Small  as  this  may  seem, 
there  is  yet  reason  to  believe  that  its  functions  are  of  considerable  importance. 

The  general  characteristics  of  ozone  are  those  of  an  oxidisiDg  agent.  Thus 
it  corrodes  organic  matter,  as  shown  by  its  rapid  action  on  eaontehoue  or 
Yulcanite  connectors.  It  bleaches  most  yegetable  colours,  as  exemplified  par- 
ticularly by  its  conversion  of  indigo  into  isatin.  It  oxidises  black  so^hide  of 
lead  into  white  sulphate  of  lead,  changes  the  yellow  ferrocyanide  of  potaaaum 
into  red  ferridcyanide  of  potassium,  and  colours  moist  sulphate  of  manganese 
brown  from  formation  of  the  hydrated  peroxide.  It  is  absorbed  by  moist 
iron,  copper,  mercury  and  silver,  and  produces  their  respective  oxides. 

Moist  silver  is  even  converted  into  the  state  of  peroxide.  Dry  ozone  is 
also  readily  absorbed  by  dry  mercury  and  dry  iodine.  In  some  cases, 
however,  ozone  acts  as  a  deoxygeuant.  Thus  it  decomposes  peroxide  of 
hydrogen  and  peroxide  of  barium,  with  evolution  of  inactive  oxygen,  derived 
both  from  the  ozone  and  the  peroxide.  Ozone  is  practically  insoluble  in 
water  and  acid  solutions.  If  ozone  be  heated,  it  loses  all  these  properties, 
and  the  resulting  gas  is  oxygen. 

A  remarkable  feature  connected  with  the  oxidising  of  ozone  is  stated  by 
Prof.  £.  Reynolds,  that  if  a  photographic  plate  on  which  an  image  has  been 
taken,  but  which  has  not  yet  been  developed,  be  exposed  to  the  action  of 
ozone,  the  latent  image  is  destroyed,  and  another  photograph  may  at  once 
be  taken  on  the  same  plate.  This  may  possibly  be  the  reason,  why  on  some 
days  a  long  time  has  to  be  expended  before  an  image  can  be  formed.  On 
such  days,  ozone  may  be  present  in  large  quantities,  disciolving  the  image  as 
soon  as  formed. 

Numerous  tests  for  ozone  have  been  devised,  almost  all  based  npon  its 
oxidising  properties  ;  but  as  yet  none  have  proved  thoroughly  satisfi&ctoiy  and 
reliable. 

Starch  paper,  impregnated  with  a  solution  of  iodide  of  potassium  of 
known  strength,  is  generally  used  for  determining  the  relative  quantity  of 
ozone  in  the  air.  The  slips  of  paper  so  prepared  are  exposed  for  a  given 
time  to  the  air  in  a  wire  gauze  cage,  so  constructed,  that  while  it  admits  the 
free  passage  of  air,  it  prevents  the  action  of  light. 

If  any  ^  ozone  be  present,  it  oxidises  the  potassium  of  the  potassium  iodide  * 
the  iodine  thus  set  free  reacts  upon  the  starch,  forming  a  blue  iodide  of  starch 
and  by  the  amount  and  depth  of  colour  so  produced  the  amount  of  ozone  in 
the  air  is  ascertained  by  comparison  veith  ¥  scale  coloured  in  different  shades 
of  blue  from  1  to  10.  But  the  indications  thus  afforded  are  uncertain,  the 
rapidity  of  the  action  being  modified  by  various  circumstances,  as  by  the 
temperature  and  humidity  of  the  air;  moreover,  the  paper  once  coloured  by 
ozone  becomes  decolorised  again  by  continued  exposure,  and  the  same  effects 
of  color&tion  and  subsequent  decoloration  may  be  produced  by  other  gases 
ip  the  air,  chlorine  and  the  oxides  of  nitrogen,  for  example. 
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For  these  reasons,  Houzean  prefers  litmus  paper,  slightly  reddened  and 
impregnated  with  iodide  of  potassium.  This  paper  turns  blue  in  the  presence 
of  ozone,  the  coloration  arising  from  the  liberation  of  a  certain  quantity  of 
potash  and  separation  of  iodine.  The  same  change  of  colour  is  not  pro- 
duced by  any  other  gas  except  ammonia,  and  the  blueing  produced  by  this 
reagent  is  easily  distinguished  from  that  arising  from  the  action  of  ozone, 
inasmuch  as  it  is  likewise  produced  on  red  litmus  paper  not  containing  iodide 
of  potassium.  Chlorine,  bromine,  iodine,  nitrous  compounds  and  acetic  acid, 
change  the  red  colour  of  the  prepared  paper  to  reddish  yellow.  Paper  soaked 
in  a  solution  of  thallious  oxide  is  recommended  by  Bottger  as  the  best  reagent 
for  the  detection  of  ozone,  because  it  is  turned  brown  by  ozone,  but  not 
affected  by  nitrous  acid.  But  according  to  Hnizinga,  it  is  even  bleached 
by  nitrous  acid  if  previously  coloured  brown  by  ozone;  accordingly,  the 
browning  of  thallium  paper  exposed  to  the  aii*  will,  in  most  cases,  be  only 
the  difference  between  the  two  opposite  actions  of  ozone  and  nitrous  acid, 
and  sometimes  will  not  take  place  at  all,  in  consequence  of  the  action  of  the 
latter  equalling  or  exceeding  that  of  the  ozone. 

The  chief  points  of  difference  between  ozone  and  ordinary  oxygen  are : — 

1.  It  liberates  iodine  from  iodide  of  potassium. 

2.  It  oxidises  rapidly  the  precious  metals. 
8.  It  destroys  vegetable  colours. 

4.  It  possesses  a  remarkable  smell,  whilst  oxygen  is  odourless. 

It  was  proved  in  1852  to  be  composed  of  oxygen  only,  and  the  next  step 
was  evidently  to  examine  into  the  structure  of  its  molecule.  A  great  number 
of  experiments  gave  its  atomic  weight  as  24,  and  consequently  its  molecular 
weight  as  48 ;  which  is  just  the  weight  of  three  atoms  of  oxygen,  of  which 
accordingly  it  is  believed  to  be  composed. 

It  is  found  that  when  any  body  is  oxidised  by  air  containing  ozone,  no  con- 
traction of  the  air  takes  place  after  oxidation  has  been  effected,  although 
obviously  the  air  must  have  parted  with  some  constituent  to  oxidise  the  body 
in  question.  This,  however,  may  be  accounted  for  by  supposing  that  in  each 
molecule  of  ozone  one  atom  of  oxygen  is  held  in  a  loose  state  of  combination, 
and  that  after  its  release,  the  molecule  of  oxygen  left  occupies  the  same 
space  as  the  molecule  of  ozone  did  before ;  the  two  atoms  occupying  the 
place  of  three. 


DISCUSSION. 

Dr.  Tripe  observed  that  the  paper  was  received  as  affording  a  means  ot 
bringing  forward  the  chemistry  or  ozone,  and  of  eliciting  the  opinions  of  the 
Meeting  as  to  its  relation  to  meteorology.  He  said  that  although  there  is  no 
doubt  as  to  the  generation  of  ozone  during  a  thunderstorm,  there  is  no  evidence 
to  connect  all  the  ozone  in  the  air  with  electricity,  or  even  to  prove  that  the  dis- 
coloration o{  the  test  papers  is  due  to  ozone  alone.  On  the  contrary,  the  greatest 
ehange  he  ever  observed  in  the  papers  was  caused  by  the  nitrous  acid,  and, 
perii^)8,  other  gases  set  free  during  the  exhibition  of  a  very  large  quantity  of 
fireworks,  about  a  mile  from  his  station.  As  regards  the  ozone  in  air  coming 
fifom  the  sea,  it  has  been  suggested  that  it  is  given  off  by  animalcules  living  in 
the  sea,  and  on  the  land  by  vegetation,  and  especially  by  sweet-smelling  flowers. 
Whatever  may  be  its  origm,  it  is  certain  that  the  products  of  the  combustion  of 
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fuel  in  large  cities  destroy  the  ozone  as  it  comes  from  the  eea  or  ccAintr^;  for 
it  has  been  proved  that  air  which  contained  ozone  on  arriving  at  Folham,  did  not 
contain  any  ozone  at  Hackney,  and  vice  versa.  In  other  words,  on  those  days 
when  the  wind  blew  from  Fulham  to  Hackney,  ozone  was  detected  at  Fulham 
and  not  at  Hackney,  and  the  contrary.  He  always  lelt  great  exhilaration  when 
breathing  mountain  air,  which  contamed  a  large  proportion  of  ozone  {  and  there 
'  is  little  doubt  that  the  feeling  of  malaise  so  mucn  complained  of  by  those  who 
pass  a  large  portion  of  their  lives  in  close  rooms,  is  caused  by  the  want  of  ozone 
m  the  air  of  the  room,  and  consequent  imperfect  oxidation  of  efEete  matters  in  the 
'  body. 

1  he  President  pointed  out  that  ozone  was  developed  in  the  flash  of  lightning, 
and  was  in  all  probability  produced  by  the  action  of  tlie  electrical  discharge 
exerted  upon  the  oxygen  lying  in  its  path. 

Mr.  Strachan  said,  if  any  one  had  asked  him  where  to  get  information  about 

•ozone,  he  should  have  referred  to  Prof.  Andrews's  lecture;  and  if  that  was  not 

.  enough,  to  Dr  Fox's  book.    He  thought  that  the  paper  they  had  just  heard  had 

almost  entirely  missed  the  meteorological   bearings  of  ozone,  and  this  was 

'precisely  the  information  which  he  for  one  would  be  glad  to  get.    Not  having 

\  -experimented  with  any  kind  of  ozone  papers  himself,  he  knew  very  little  aboot 

the  subject,  except  chemically.    He  knew,  however,  that  great  pains  had  been 

taken  in  observing  the  lest  papers  by  many  meteorologists,  and  feared  that  they 

*  could  make  out  very  little  for  certain  about  this  mysterious  agent. 

Mr.  iScott  remarked  that  the  author  of  the  paper  seemed  to  him. to  have 
studiously  avoided  mention  of  the  meteorological  aspect  of  the  question  of 
ozone,  as  he  had  gone  at  some  length  into  the  theory  of  the  substance,  and  its 
preparation.  In  fact,  the  paper  ought  to  have  been  brought  before  a  chemical 
audience ;  but  it  seemed  strange  to  him  that  an  English  paper  on  ozone  contained 
no  mention  of  the  name  of  Professor  Andrews.  Inasmuch,  however,  as  ozone 
was  known  to  be  allotropic  oxygen,  and  to  exert  a  considerable  influence  on 
animal  and  vegetable  organisms,  owing  to  its  chemical  activity,  he  (Mr.  Scott) 
fought  it  would  not  be  amiss  if  he  gave  the  Society  a  brief  account  of  a  paper 
which  had  recently  appeared  in  the  Austrian  Journal  tor  Meteorology,  on  a  subject 
allied  to  ozone,  viz.  on  the  proportion  of  oxygen  in  the  air  in  different  localities. 

The  author  is  a  Dr.  Ucke,  a  physician  at  Samara,  and  he  begins  by  saying 
that  nature  does  not  wait  for  science  to  discover  its  facts,  but  makes  them  out 
for  herself,  and  then  lets  science  show  the  reasons  afterwards. 

This  is  most  strikingly  the  case  as  regards  the  salubrity  of  the  air  in  different 
localities,  which  is  known  long  before  the  conditions  of  tneir  climate  have  been 
determined  by  instrumental  observations.  The  fame  of  health-resorts  is 
traditional,  handed  on  from  patient  to  patient,  but  we  have  no*  scientific  explana- 
tion of  the  freedom  from  certain  diseases  which  certain  places  enjoy. 

Samara  is  on  the  Tigris,  in  34°  N  lat.,  not  far  from  Bagdad,  with  an  intensely 
continental  climate,  and  on  the  open  steppe,  with  no  shelter  from  any  winds,  so 
that  it  would  seem  to  be  the  last  place  in  the  world  for  invalids ;  yet  it  is 
frequented  by  them,  and  with  much  benefit. 

The  author  thinks  this  must  be  due  to  the  composition  of  the  air,  and  he  deals 
with  the  question  of  the  oxygen  in  the  present  paper ;  leaving  the  ozone  for  a 
later  communication. 

The  unit  taken  is  the  amount  of  oxygen  passing  through  the  lungs  in  a 
month,  taking  500  centimetres  at  each  inspiration,  and  13*5  breaths  a  minute. 

The  amount  of  oxygen  in  a  volume  V  of  damp  air  is  : — 

^  760  ""    7736(l  +  a0 

1*10563 
in  which  p  and  /  are  the  barometrical  pressure  and  vapour  tension ;     rintt.^    ^^® 

sp.g.  of  oxygen  referred  to  water ;  0-21  the  per  centage  of  oxygen  in  normal  air, 
and  a  the  co-efficient  of  expansion  of  air. 

He  complains  of  the  great  difiiculty  which  he  finds  in  obtaining  materials :  no 
trustworthy  observations  exist  for  such  places  as  Nice  or  Madeira.  Finally,  he 
takes  17  places,  which  will  be  seen  in  the  subjoined  table,  together  with  the 
amount  of  oxygen  in  kilograms  inhaled  in  each  of  the  stations. 
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Kilograms  per  Month. 


Sitka    

Bamanl  

Jekaterinenbnrg    . . . . 

Samara 

St.  Petersburg  

Lugan 

Warsaw  

Berlin 

Prague     


89*01 
9068 
88-80 
91*60 

90-39 
88*02 

87*72 
88*02 
86*11 


Vienna      •••, 

Stuttgart        ...   . . . . 

Brussels .... 

London   

Peissenberg    

Nasirabad •  • .  • 

Madras    

Seringapatam    


86*i8 
8606 
87*24 
8748 
7924 
78*63 
80*74 
75*88 


The  following  is  the  mean  distribution  through  the  different  months : — 


'» 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

April. 

Id&j. 

827 

82*2 

82-6 

84'! 

85*8 

878 

89*3 

90*2 

89*3 

88-1 

85-8 

84^0 

If  we  now  analyse  these  stations,  we  find  they  form  certain  groups.  We  find 
that  the  Indian  stations  come  by  themselves,  with  a  defect  of  oxygen ;  then 
Peissenberg  in  Bavaria,  the  station  at  the  highest  level  of  idl ;  then  Sitka,  and 
then  the  1^  northern  European- Asiatic  stations ;  which  on  the  whole  show  a 
decrease  in  a  direction  from  E  to  W. 
The  total  annual  amounts  in  kilograms  in  the  following  groups  are  :— 
I. — 1st  division.    Samara,  St.  Petersburg,  Barnaul,  Jekaterinenbnrg        1084*6 

II.— Sitka 1068-1 

I. — 2nd  division.    Lugan,  Warsaw,  Berlin     -        -        -        -        -        1055*0 

I. — 3rd        „  Brussels,  London 1048*3 

I. — 4th        „  Prague,  Vienna,  Stuttgart  -        -        -        -        1033*4 

III.— -Peissenbere 950-8 

rV. — Nasirabad,  Madras,  Seringapatam     ------  940*9 

The  difference  between  the  extremes  is  140  kilograms,  and,  as  will  be  seen,  the 
Amount  of  oxygen  passing  through  the  lungs  in  a  year  is  not  far  from  a  ton. 

If  we  now  take  the  1st  group  alone,  we  may  taJLe  the  following  as  the  mean 
meteorological  constants  for  each  division. 


Stations. 


Samara,  Barnaul,  St.  Petersburg,  Jekaterinen- 
bnrg      

Lugan,  Warsaw,  Berlin   

London,  Brussels 

Prague,  Vienna,  Stuttgart  


Temp. 
Fahr. 


o 

37 
47 
51 
50 


Elastic 
Force  of 
Vapour. 


In. 
*2o8 
•244 
•327 
•256 


Baro- 
meter. 


In. 

29745 
•662 

780 

'268 


Oxygen. 


1084*5 
10550 
1048*3 
1033*0 


This  shows  us,  in  conjunction  with  the  formula  given  above,  how  the  amount 
of  oxygen  is  reduced  by  rarefaction,  heat,  and  humiaity. 

The  central  European  stations  are  the  worst,  if  we  except  those  in  India  and 
Peissenberg. 

Lastly,  if  we  examine  into  the  excess  or  defect  of  oxygen  in  the  different 
seasons  above  the  mean  at  the  last  twelve  stations,  we  get  the  following  figures  : 
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Station!. 

Bamaiil    

Jekatttinenbnrg    • . 

Samara   

St.  Peteraborg   

Lngan 

Warsaw 

Berlin 

Prague 

Vienna    

Stuttgart 

BmsselB 

London    


Summer. 


— 04 

— V2 

+1*3 
+a*i 


Antomn. 


•3« 

•37 
s'6 


— I'S 

— O'l 

CO 

-06 

+1*2 

-0-5 

-1-4 

-a-3 

—1-9 

—22 

— o'9 

-25 

-4-0-9 

— **3 

+1-4 

-ro 

"57 
--a*a 

--a-a 

-|-x*o 
— I'l 
— i"a 
— a-8 
— a7 

—3*9 
-2-9 

— 3'o 


From  thtb  we  see  that  London  and  Brussels  have  positive  figoraa  in  mmmer,  as 
does  also  Berlin,  but  all  other  European  stations  exhibit  negative  valnea  excapl 
St  Petersburg,  which  is  positive  throughout  the  YOiu'-  Samara  heads  the  list  of 
positive  deviations,  andf  hence,  according  to  Ur.  Ucke,  the  specialty  ot  its 
climate. 

Dr.  Tripe  said  that  the  results  arrived  at  hj  the  author  of  this  paper  were 
opposed  to  the  conclusions  lately  arrived  at  by  other  observers,  as  eonanmptlve 
eases  are  now  frequently  sent  to  mountain-tops,  where  there  was  less  oxygen 
in  a  given  bulk  of  air  than  at  lower  elevations,  so  as  to  prevent  waste  aa  nir  aa 
is  possible. 

Mr.  Whipple  asked  Mr.  Scott  whether  the  author  had  made  any  mention 
of  the  amount  of  vegetation  in  the  vicinity  of  the  station,  as  this  might  cause  a 
difference  in  the  amount  of  oxvgen  in  the  air. 

Mr.  Stkachan  asked  whether  a  similar  formula  would  not  bring  out  similar 
results  for  nitrogen. 

The  President  said  that  in  considering  questions  of  this  class  it  should  never 
be  overlooked  that  Nature  effects  a  very  large  measure  of  compensation  for 
auemeutation  or  diminution,  retarding  or  quickening,  the  breathing. 

Mr.  Scott,  in  reply  to  Mr.  Whipple,  said  that  the  author  had  not  alluded  to  the 
state  of  vegetation  about  Samara.  As  to  Dr.  Tripe^s  remarks,  he  would  only  say 
that  Dr.  Ucke  asserted  that  pulmonary  complaints  were  almost  unknown  at  the 
place.  Mr.  Strachan  was  perfectly  right  in  suggesting  that  the  formula  would 
give  the  amount  of  nitrogen  just  as  well  as  of  oxygen,  but  as  nitrogen  was  a 
perfectly  Inactive  body,  it  was  the  amount  of  oxygen  which  was  of  importance. 


XXXY.  On  the  Annual  Meant  of  Thirteen   Yean*  Objervations  at  London^ 
By  R.  Strachan,  F.M.S. 

[Beceived  January  26th.    Bead  Maroh  17th,  1875.] 

Hayxng  brought  before  the  Society  the  results  of  my  observations  for  each 
month  of  the  thirteen  years  1861'78,  it  appears  to  me  desirable  for  the  sake 
of  completeness,  ii  for  no  other  purpose,  also  to  invite  the  attention  of  the 
Society  to  the  annual  results  for  this  period.  Accordingly,  I  have  entered  in 
the  accompanying  Table  the  annual  values  of  the  meteorological  data  for  each 
of  these  years,  derived  from  the  monthly  values  by  summing  and  meaning, 
giving  also  the  averages  of  the  entire  series  as  normal  means  with  which  the 
annual  means  may  be  compared  ;  following,  indeed,  the  same  method  that  was 
adopted  in  discussing  the  monthly  means. 
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Assnining  that  the  winds  all  blew  with  eqnal  strength,  I  have  calculated 
the  annual  resultant  for  direction  and  duration  for  the  thirteen  years,  and 
have  found  it  to  be  N  88^  W,  86  days.  Similarly  for  the  four  years,  18614, 
the  resultant  is  N  8T  W,  87  days  per  annum.  It  will  be  seen  by  the  Table 
that  the  average  annual  resultant  for  the  direction  and  force  of  wind,  is 
Sd^^'W,  0-95.  For  the  years  1861-4,  the  yearly  resultant  is  S84''W,  1 
nearly.  These  results  for  the  first  four  years  were  published  in  the  fforo* 
logical  Journal  in  1865.  It  has  been  a  surprise  to  me  that  the  results  for  the 
thirteen  years  agree  so  completely  with  those  for  the  first  four. 

The  mean  annual  value  for  pressure,  from  observations  made  at  9  a. m.,  is 
29*958  inches ;  the  mean  temperature  of  the  air  for  that  hour  averages  49^'6 
all  the  year  round ;  the  annual  rainfall  is  24*2  inches,  and  the  average  num- 
ber of  rainy  days  is  165  per  annum. 

The  annual  values  of  the  meteorological  elements  exhibit  greater  differences 
among  themselves  than  might  be  expected. 

The  minimum  annual  value  for  pressure  was  in  1872,  when  it  was 
remarkably  low,  and  this  year  had  the  greatest  amount  and  frequency  of  rain ; 
the  resultant  wind  was  more  southerly  than  usual,  and  its  force  greater ;  the 
temperature  was  about  1^  above  the.  average,  and  there  were  very  few  clear 
days. 

The  year  1866  had  also  a  low  mean  pressure  with  frequent  and  copious 
rain,  the  most  southerly  and  strongest  resultant  wind,  though  the  temperature 
and  weather  were  nearly  normal. 

Oddly  enough,  the  high  mean  pressure  of  1864  is  the  maximum  of  the 
series,  though  merely  a  trifie  above  that  of  several  other  yeairs ;  and  this  is 
the  year  which  had  the  least  frequency  and  amount  of  rain,  and  the 
resultant  wind  was  more  northerly  than  usual,  with  the  minimum  force.  The 
temperature  was  below  the  normal,  especially  at  night.  It  was  the  driest 
year,  and  had  much  fine  weather. 

The  years  1868,  1871,  and  1870,  had  high  mean  pressures,  with  rainfall 
below  the  normal  amount  and  frequency.  1868  had  a  strong  resultant  wind 
more  southerly  than  the  normal ;  whilst,  in  accordance  with  what  seems  to 
be  the  rule,  1871  and  1870  had  the  most  northerly  wind  resultants,  with 
force  below  the  normal.  The  weather  of  1868  appears  to  have  been  more 
misty  than  that  of  1871  or  1870. 

The  year  1868  had  the  highest  temperature  and  apparently  the  finest 
weather,  with  deficient  pressure  and  rainfall,  resultant  wind  southerly  and 
strong. 

The  year  1864  had  the  lowest  temperature,  and,  as  we  have  seen,  is  a  con* 
trast  to  1868  in  respect  to  pressure  and  wind. 

Beferring  to  Diagram  No.  1,  it  will  be  seen  that  the  curve  for  amount  of 
rain  and  also  that  for  frequency  of  rain,  rise  and  fall  to  the  fall  and  rise  in 
the  barometric  curve.  The  pressure  is  therefore  a  function  of  the  rainfidl, 
though  doubtless  controlled  by  other  variables,  particularly  the  direction  and 
force  of  the  wind. 
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Yew. 
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BunIaU. 

H 

At  g  a.m. 

Mu. 

Hin. 

Anunilit. 

D-j^ 

b. 

la. 

» 

<■ 

In. 

1861 

29-980 
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56-9 

45-0 

— 

— 

49 

1S61 

39-947 

5'''S 
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4S« 

>5-67 
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»9 
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30-29 
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33 

1864 
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'39 

69 
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44 

1867 
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47-8 

56-7 

437 

i4'36 

i6s 

5« 

■ESS 

19-971 
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78 
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«7 
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64 
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an 

3» 

'873 
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46 
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SS 
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Observations  of  Wind  at  9  a.m.,  tefeni 


Year. 

N. 

NNE.         NE. 

ENE. 

E. 

ESB. 

SE.       1     88E. 
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0 

0. 

'■  ■■  1  '■ 

"- 

'■ 

«■ 

'  !"■ 

*. 

c. 

- 

«• 

- 

» 

1S6: 

1863 
■863 
1864 
1B65 
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1867 

J868 
.B69 
1870 
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1872 
'873 

16 

24 

26 

l6 

25 

16 
2S 
29 

32 
26 

1-4 
IS 
36 

3-3 

2-5 
2-4 

2-3 
a'3 
2-3 

'7 
5 
'7 
13 

5 
iS 

t 

5 

9 

S 

8 
6 

3 
8 
<1 

22 
>3 
'3 
3' 

z 

"7 
33 

24 
35 
4= 
18 
36 

:: 
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a8 
2-6 

2-6 
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16 
8 

4 
16 

H 

'9 
8 
iS 

18 

* 

'■4 

35 
4-1 
27 

1-9 

2-7 

i-S 
1-8 

2-6 

2-7 
^7 

*7 
'S 

45 
4« 
35 
29 

46 
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i» 
37 
IS 
35 

1-3 

9 

33 

3'S 
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4-0 

7 
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14 

5 

4 

I 
8 
13 
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1! 

s 
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■ 

i 
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5 

3 

d 

>g 

„ 

30 

»l 
17 
'3 

3* 

16 
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2S 

■■ 

. 

.7 

IS 

14 

26 

35     '■* 

S 

i'S 

7 

... 

^ 

■ 

5 

«9 
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irteen  Years  in  Londoii. 


Omt  at  9  ft.m. 

«.. 

f. 

'■ 

b. 

c. 

». 

m. 

t 

It. 

57 

34 

45 

>i8 

115 

<3 

11 

14 

So 

i£> 

40 

i< 

itn 

•47 

83 

11 

.     S» 

l> 

30 

11 

109 

•34 

7« 

15 

6i 

30 

37 

Ml 

ti8 

54 

II 

S" 

39 

81 

<43 

»4i 

47 

9 

11 

34 

4» 

14 

153 

178 

47 

8 

17 

35 

JO 

IS* 

177 

17 

9 

i»     ■ 

24 

^S 

64 

*73 

»9 

"7 

B 

4' 

JO 

38 

165 

i6a 

18 

7 

40 

*9 

JO 

ifii 

153 

3' 

7 

63 

36 

3! 
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35 

S 

58 

40 

»3 
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'7 

4 

■4 

36 

" 

3a 

'57 

.76 

41 

15 

!      47             "3 

34 

38 

■" 

'S4 

45 

.0 

8 

its,  with  mean  force  (by  Scale  o  to  12). 
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T. 

0. 

'• 

- 

s. 

*■ 

'■ 

"■ 

T. 

0. 

y. 

. 

'■ 
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Force. 

>-9 

2S 

3" 

3-> 

48 

»'i 

20 

37 

41 

2-4 

21 

>-s 

10 
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0-8 

1-5 
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18 
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'9 

iS 
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«s 
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9 
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13 
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5 
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10 

e 
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On  tha  nttola  it 
seenu  tlut: — ^Exean 
of  prewnra  aeeom- 
paaiM  defiiaeney  of 
nun&n,  slow  ^Bmlft* 
tinn  of  tli«  sir  fitsn 
the  north  of  west,  and 
fair  weather.  Defi- 
cienej  at  prMaon  u- 
compkniea  eze«M  of 
rainfall,  nqiid  trani- 
lation  (rf  ur  from  Ilia 
floath  of  vest  and  fovl 
weather.  If  meteoro- 
logical aeiflnee  eonld 
gire  presMeneo  of  the 
annnal  Talne  of  an; 
one  of  these  elements, 
the  others  could  be 
predicted  with  con- 
siderable aecnraey. 

In  Diagram  No.  S, 
the  mean  annual  wind- 
rose    ia   eonstmeted 
:tceording  to  Captain 
Tojnbee's  plan.   The 
outer   annolos    eon- 
tuina  the   number  of 
obserTationa  on  each 
of  the  sixteen  ptMnts 
of  tliD  compass,  the   inner  annnlna  the  mean 
force  of  these  winds  by  Beaufort's  scale,  to  one 
decimal  place.      The  arrow  extending  to  the 
centre  shows  the  most  frequent  wind  ;  the  other 
1  length  proportioned  to  their  fre- 
quencj ;  the  cmre,  trace,  or  web,  shows  tlie  mean 
force,  in  miles  per  hour,  every  five  miles  b^g 
represented   by  0*1    inch,  measnied  from  the 
arrow-tail.    The  ratio  of  the  shaded  segment  to 
the  entire  circle  is  the  same  as  that  of  cabu 
to  winds. 
The  mean  force  by  Beaufort's  scale  I  have  conTcrted  into  miles  per  hoar, 
by  the  following  equivalents :  Force  2=10  miles,  8=16,  4=20. 
The  anmmery  of  the  wind  obeerrations  and  grades  of  foree  ma;  be  Ccnmd 
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Direction. 

Observations. 

Total  Force. 

N 

824 

762 

NNE 

144 

869 

NE 

851 

886 

£NE 

189 

486 

E 

458 

1072 

ESE 

59 

149 

SE 

89 

188 

SSE 

68 

159 

S 

246 

602 

88  W 

159 

519 

BW 

504 

1851 

W8W 

491 

1778 

W 

955 

2829 

WNW 

155 

500 

NW 

249 

781 

NNW 

124 

847 

Calms 

198 

Total  4748  days. 


DISCUSSION. 

Mr.  Stmons  remarked  on  the  agreement  of  the  rainfall  recorded  by  Mr 
Strachan  with  that  given  by  Mr.  Dines ;  and  bingularly  enough,  not  only  did 
Mr.  Strachan*8  mean  value  come  out  veiy  near  the  truth,  but  his  extreme  values 
alao  agreed  very  f airlv  with  what  might  be  called  the  theoretical  extremes.  It 
-was  usual,  as  a  rough  rule,  to  say  that  the  driest  year  would  be  two-thirds  of 
the  mean,  and  the  wettest  twice  the  driest.  Taking  the  mean  at  24*2  in., 
the  theoretical  maximum  would  be  32*3  in.,  and  the  minimum  16-1  in. ;  the 
actual  figures  were  31*1  in.  and  17*5  in.  respectively,  both  being  within  the 
computed  limits,  as  they  ought  to  be,  considering  the  shortness  of  the  period. 
He  had  made  a  comparison  of  the  temperature  at  9  a.m.,  with  the  mean  maximum 
fuid  minimum.  He  thought  the  mean  of  the  maximum  and  minimum  should  be 
in  excess  by  0^*6.  Mr.  Strachan's  figures  gave  a  difference  of  1^1 ;  this,  however, 
"was  not  constant,  the  difference  for  the  first  few  years  being  small,  but  since 
1867  it  exceeded  a  degree.  He  should,  therefore,  like  to  know  if  any  alteration 
had  been  made  in  the  position  of  the  instruments  between  the  years  1866  and 
1867.  He  also  noticed  the  close  agreement  of  the  mean  barometer  reading  given 
by  Mr.  Strachan,  29*958  in,  with  the  adopted  average  for  London  for  a  great 
Bomber  of  years,  viz.  29*955- in. 

Mr.  Dines  said  he  understood  Mr.  Strachan  to  say  that  the  average  rainfall 
iras  24*2  in.,  and  that  it  agreed  with  his  average.  If  he  referred  to  his  (Mr.  Dines^s) 
table,  he  would  find  the  average  to  be  24'55-ins.  for  the  60  years.  It  was  true 
the  table  was  divided  into  two  periods  of  30  years  each,  and  he  might  now  say 
that  he  preferred  the  average  of  the  last  30  years,  as  being  the  more  correct,  viz. 
24*2  ins.  to  24*3  ins.  There  were  so  few  records  of  rainfall  for  the  earlier  years 
of  hi«  table,  that  he  could  not  afford  to  dispense  with  that  of  Greenwich,  other- 
-wise  he  should  have  been  glad  to  have  done  so.  The  amount  of  rainfall  he  had 
given  in  the  earlier  years  was  much  inflLenced  by  the  Greenwich  records  ;  and  he 
must  say  that  he  had  no  confidence  whatever  in  the  early  years  of  those  records. 

Mr.  (taster  said  he  was  slad  that  in  the  nummary  of'the  weather  experienced. 
the  condition  of  the  sky  had  always  been  given  by  the  letter  "  6,"  "c,"  or  "  o. 
It  is  not  sufficient  merely  to  enter  the  letters,  "  /,"  "  /,"  "/,"  &c.  in  entering 
observations  of  weather,  as  little  or  no  definite  idea  can  be  formed  irom  these 
of  the  aspect  of  the  sky  at  the  time  of  observation. 

Mr.  Strachan  said  that  for  many  years  the  obser>'ations  were  made  as  near 


896  QUABTBRLT  JOUBKAL  OF  THS  IfXTBOBOLOOICAL  BOCIXTT. 

as  could  be  at  9  a.m. ;  latterly,  however,  they  had  been  made  earlier,  TmiTing 
between  8.30  and  9  a.m.  If  this  caused  the  variations  in  the  differences 
between  the  means  at  9  a.m.  and  the  medium  temperatures,  well  and  good ;  he 
could  give  no  other  explanation.  As  regards  the  mean  atmospheric  pressmre,  he 
had  omy  to  state  that  it  was  carefully,  and  he  believed  correctly,  deonced.  His 
mean  yearly  rainfall  agreed  very  closely  with  that  deduced  for  London  by 
Mr.  Dines,  as  did  also  the  months  ot  maximum  and  minimum  falls.  The  m^od 
of  working  up  the  notations  of  weather  was  ^similar  to  that  adopted  in  the 
Meteorological  Office,  and  he  trusted  that  it  would  meet  with  careful  attention  from 
meteorologists,  as  it  appeared  to  answer  very  well.  He  thought  it  necessaiy  that 
the  resultant  winds  should  be  given  in  correlation  with  the  mean  barometer 
readings.  There  could  be  no  doubt  but  that  the  statical  pressure  of  the  air  at 
any  place  was  related  to  its  dynamical  pressure.  It  follows,  therefore,  that  it 
is  just  as  necessary  to  deduce  the  mean  movement  of  the  wind  for  a  given  period 
of  observation,  as  to  calculate  the  mean  pressure  of  the  air.  Indeed,  he  had,  for 
many  years,  thought  it  a  great  anomaly  that  meteorologists  should  treat  Uie 
winds  on  an  entirely  different  system  to  the  other  meteorological  elements.  If 
they  required  mean  pressures,  mean  temperatures,  and  mean  rainfalls,  they  should 
have  mean  wind  resultants  to  accompaxi^  them,  for  the  same  place  and  tne  same 
time,  and  the  wind  must  be  observed  for  force  as  well  as  direction ;  moreover, 
the  direction  should  be  observed  nearer  the  truth  than  to  the  quadrantal  points. 
He  had  endeavoured  to  enforce  this  lesson  throughout  these  papers,  at  the 
sacrifice  of  a  vast  amount  of  labour  in  the  calculations.  Finally,  ne  tendered 
his  best  thanks  to  the  Society  for  publishing  these  papers. 


XXXVI.  Noten  on  Sea  Temperature  Observations  on  the  Coasts  of  the  BriUsk 
Islajids,     By  Robert  H.  Scott,  F.R.S. 

[Received  February  16th.    Read  April  2l8t,  1876.] 

The  influence  which  the  Temperature  of  the  Sea  on  its  coasts  exerts  on  the 
climate  of  a  country  need  hardly  be  insisted  on  before  the  Meteorological 
Society,  and  it  is  an  eminently  practical  question  which  has  first  set  the  ball 
rolling  which  I  propose  to  put  on  the  table  this  evening.  This  question  is 
simply  this : — 

Does  the  Temperature  of  the  Sea  affect  the  take  of  fish  on  the  coasts  ? 

I  shall  first  say  a  little  on  this  subject,  and  then  proceed  to  explain  what 
we  are  doing,  independently  of  the  actual  investigations  destined  to  furnish  a 
reply  to  the  question  just  stated. 

Nearly  20  years  ago,  in  1856,  Prof.  Buys  Ballot,  one  of  our  Honorary 
Members,  issued  thermometers  to  the  Dutch  herring  boats,  and  supplied 
them  with  forms  for  the  entry  of  the  temperature,  and  of  the  take  of  fish,  witb 
some  other  particulars. 

A  paper  containing  the  results  for  1856  was  published  in  1857,  and  an 
English  translation  of  it  was  issued  by  Admiral  FitzKoy  in  1858.  The 
Dutch  Institute,  however,  has  not  continued  this  \inquiry,  mainly,  as  I 
understand,  on  the  ground  of  the  insufiiciency  of  the  material  collected  to 
form  the  basis  for  scientific  reasoning. 

At  the  end  of  1872,  the  Marquis  of  Tweeddale  re-opened  the  subject  by  a 
letter  to  the  Council  of  the  Scottish  Meteorological  Society,  in  which  he 
pointed  out  the  desirability  of  attempting  to  throw  light  on  the  movements 
of  the  herring  on  the  coast  of  Scotland  ;  and  the  Society,  which  has  for  many 
years  past  had  observations  of  Sea  Temperature  taken  at  several  of  its  coast 
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statioDS,  which  have  famished  the  material  for  the  valaahle  papers  in  its 

Journal  which  are  familiar  to  most  of  our  Fellows,  at  once  appointed  a 
Gonmiitteei  which  has  already  published  two  reports,  and  presented  a  third 
to  the  last  half-yearly  meeting,  held  on  the  10th  of  February  last. 

As  soon  as  the  first  of  these  reports  appeared,  an  article  was  printed  in  the 
'  Shipping  Gazette'  for  April  12th,  1878,  urging  the  importance  of  Observa- 
tions of  Sea  Temperature,  and  of  the  presence  of  fish,  &c.,  on  all  sailors.  A 
few  days  previously  to  this  date,  the  following  letter  had  been  addressed  to  the 
Secretary  of  the  Board  of  Trade,  and  by  him  it  was  forwarded  to  the 
Meteorological  Committee.  The  author,  Capt.  Thos.  Moore,  was,  I  believe, 
the  writer  of  the  article  in  the  '  Gazette.* 

**  Ships'  Loos  and  the  Miobatort  Habits  op  Fish. 

**  4  Canterbury  Terrace,  Catford  Bridge,  S.E., 

"April  6th,  1878. 

"Sir, 

**  The  supply  of  fish  as  an  article  of  diet,  and  the  employment  of  so  large 

a  population  in  fishing  pursuits,  makes  it  highly  necessary  that  more  attention 

should  be  bestowed  on  the  migration  of  the  various  species  of  food-supplying 

fishes.  Very  little  is  known  at  present  as  to  where  herrings,  mackerel  and 
pilchards  go,  or  from  whence  they  come.     If  our  fishermen  wish  to  track 

them  or  to  anticipate  their  advent,  they  do  not,  as  a  rule,  know  where  to  look 

for  them. 

**  With  regard  to  the  herring  more  particularly,  I  believe  it  to  be  quite 
possible  to  trace  their  passage  to  and  from  certain  spawning  grounds,  and 
along  given  lines  of  temperature. 

'<  During  a  seven  years*  cruising  in  the  Pacific,  I  often  passed  through 
shoals  of  herrings,  and  what  struck  me  forcibly  on  the  last  cruise,  when  the 
Teasel  was  homeward  bound,  was  the  fact  that  we  had  met  with  those  fish  in 
about  the  same  latitude  and  longitude,  at  different  periods  of  time,  but  nearly 
always  in  the  same  locahties  at  different  seasons.  I  then  regretted  not  having 
made  notes  of  the  migratory  habits  of  the  herring,  from  my  own  experience ; 
and  believing  it  to  be  quite  possible,  in  process  of  time,  to  prepare  charts 
showing  the  passage  of  shoals  of  fish  along  the  ocean,  into  and  out  of  deep 
water,  and  their  spawning  beds,  I  invite  the  attention  of  the  Board  of  Trade 
to  this  subject.  If  the  Lords  Commissioners  of  the  Admiralty  would  co-* 
operate,  the  work  would  ba  better  completed.  All  that  is  necessary  is  the 
issue  of  a  circular  to  commanders  of  all  ships  to  furnish  information  through 
the  medium  of  their  log-books.  Most  masters  will  take  a  pleasure  in  entering 
floemoranda  of  this  description;  and  in  examining  the  log-books,  for  the 
extraction  of  meteorological  data,  observations  respecting  fish  might  be 
collated,  and  a  Fishery  Chart  compiled  therefrom. 

''  The  navigator  may  not  desire  to  learn  much  about  the  passage  of  fish, 
but  it  shonld  be  borne  in  mind  that  fishing  employs  men  in  the  navigation  of 
TMsels,  and  is  a  nautical  and  commercial  pursuit.  That  trade  might  give 
employment  to  many  more  seamen  and  fishermen,  to  the  advantage  of  fish 
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eonsomera,  if  it  were  better  known  where  fish  might  be  foiind  al  most 
Beasons  of  the  year. 

**  I  remauiy  Ac*, 
*'  (Signed)  Thos.  Moobb. 

*^  T.  H.  Farrer,  Esq.,  Secretary, 
Board  of  Trade.*' 

As  soon  as  this  letter  arrived,  I  requested  Capt.  Moore  to  call  on  me ;  but 
he  has  never  made  his  appearance,  and  the  only  independent  contribation  to 
our  knowledge  of  the  subject  has  been  the  follovnng  letter  firom  Mr.  Frank 
Buckland,  one  of  H.M.'s  Inspectors  of  Salmon  Fisheries,  to  Sir  Chaiies 
Wheatstone,  which,  although  it  has  but  a  very  slight  relation  to  meteorology, 
may  still  find  a  place  in  this  paper,  instead  of  remaining  buried  in  the 
unpublished  Minutes  of  the  Meteorological  Committee. 

*'  Salmon  Fisheries  Office, 

<<  4  Old  IWace  Yard,  May  14th,  1878. 
"  My  dear  Sir  Charles, 

«  I  am  much  obliged  for  your  kindness  in  communicating  to  me  the  general 
effect  of  Capt.  Moore's  letter,  sent  by  the  Board  of  Trade  to  the  Meteoro- 
logical Office. 

This  Office  has  now  an  opportunity  of  conferring  very  great  aerrices  to 
the  fisheries  of  this  country.     I  would  classify  these  as  follows  : — 

1st. — Deep-sea  fisheries. 
2nd. — Oyster  fisheries. 
8rd. — Salmon  fisheries. 

**  1. — The  deep-sea  fisheries.  The  migrations  of  all  fish  are  mueh  regu- 
lated by  temperature.  Herrings  and  pilchards  and  mackerel  live,  I  believe, 
when  not  in  a  spawning  condition,  in  the  deep  valleys  formed  by  irregularities 
of  level  in  the  deep  ocean.  They  do  not  approach  the  land  as  a  role  except 
to  deposit  their  ova,  which  in  my  opinion  require  comparatively  shallow  water 
to  develop  them ;  but  whether  this  shoal  water  is  hotter  or  colder  than  the 
deep  sea  is  a  fact  that  the  Meteorological  Office  should  endeavour  to  find  out. 
For  this  purpose,  I  should  propose  that  the  following  stations  should  be 
chosen :  on  the  East  coast,  Wick,  Montrose,  Orimsby,  Yarmouth,  Bam^iaie. 
On  the  South  coast,  Brighton,  Portsmouth,  Plymouth,  Falmouth.  On  the 
West  coast,  Barnstaple,  Swansea,  Pembroke,  Holyhead,  Maryport,  Ardroesan, 
Oban. 

*'  The  daily  temperature  of  the  sea  should  be  taken  by  a  self-recording 
thermometer  at  the  pier-head  at  each  of  these  places.  I  should  propose  al 
12  mid-day  and  12  midnight.  The  temperature  of  the  air  should  also  be 
taken,  and  also  readings  of  the  barometer  and  ozonometer,  as  I  believe  fish 
are  very  sensitive  to  ozone.  Every  opportunity  should  be  taken  to  get  tem- 
peratures fix)m  the  fishermen,  who  should  take  them  at  or  near  the  legal  three* 
mile  limit  {see  Sea  Fisheries  Act),  and  again  when  they  arrive  actually  amimg 
the  herrings,  pilchards,  mackerel,  &c. 
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"  Soles  and  cod  are  also  migratory  in  May.  The  soles  go  over  to  the  coast 
of  Heligoland  to  spawn.  In  the  winter  they  are  found  dispersed  on  the  sand- 
banks between  Norfolk  and  the  coast  of  Holland.  I  should  like  to  know  the 
temperature  at  the  top  and  bottom  of  the  water  agreeable  to  the  soles  in  their 
winter  residence,  and  also  the  same  in  the  summer  when  they  are  spawjung. 

**  The  cod  live  at  and  about  the  Dogger  Bank  in  the  winter.  In  February 
and  March  they  come  nearer  in  shore  to  spawn ;  in  June,  July,  and  August 
they  go  towards  Iceland,  where  the  fishers  follow  them  with  their  nets.  I 
should  like  the  Meteorological  Office  to  follow  them  with  their  thermometers. 

**2.  — As  regards  oyster  fisheries  I  myself  first  started  the  idea,  which  I 
have  proved  to  demonstration  by  experiments  in  a  small  sea  laboratory  near 
Heme  Bay,  that  although  young  oysters  are  bom  in  millions  every  year,  yet 
if  the  thermometer  sinks  during  the  time  the  young  spat  are  in  a  swimming 
state  they  all  or  nearly  all  perish.  If,  however,  the  water  rises  to  a  certain 
point  and  remains  there,  from  1 5th  June  to  ]5th  July  or  thereabouts,  a 
valuable  crop  of  young  oysters  will  be  procured.  I  have  already  published, 
in  **  Land  and  Water,"  records  of  temperature  of  several  oyster  fisheries. 

**  Temperatures  should  therefore  be  taken  of  oyster  fisheries  during  Feb- 
ruary, March,  April,  May,  June,  July,  August,  and  September  at  the  following 
places :  Whitstable,  Heme  Bay,  Pagglesham  (Essex),  Colchester,  Ipswich, 
Medina  River  (Isle  of  Wight),  Brading  Harbour,  Falmouth,  Swansea,  and 
Milford.  Those  are  the  chief  oyster  beds  in  England.  The  temperatures 
obtained  should  be  carefully  compared  with  temperatures  taken  in  France  at 
the  Isle  of  11^,  Oberon  and  Arcachon ;  also  with  that  of  the  oyster  beds  at 
the  mouth  of  the  Tagns  at  Lisbon.  The  reason  the  French  succeed  so  well 
"with  their  artificial  oyster  breeding  is  solely  that  the  temperature  is  higher. 

**  8. — As  regards  salmon  fisheries  the  Meteorological  Office  would  indeed 
assist  this  vast  and  important  national  industry  very  much  by  obtaining 
temperatures. 

"  The  facts  are  about  as  follows:  all  salmon  spawn  about  Christmas  week  ; 
yet  some  rivers  are  *  early'  some  *  late.*  Thus,  in  the  Tay,  Severn,  Tyne, 
Pee,  and  Eden  '  fresh  run  *  fish  appear  in  February,  and  they  get  red,  out  of 
conditioD,  about  August,  when  the  present  close  season  begins. 

**  There  is  a  second  class  of  rivers,  such  as  all  the  small  rivers  in  Wales  and 
Devon,  and  rivers  from  the  Conway  round  the  coast  to  the  Exe  (the  Usk  and 
"Wye  excepted),  where  the  early  *  clean  run  *  do  not  appear  till  May  and  June. 

*'  The  latest  rivers  in  England  are  the  Fowey  and  Camel  in  Cornwall. 
Meteorological  observations  would,  I  am  fure,  solve  the  difficult  problem  of  the 
reason  why  salmon  run  up  some  rivers  earlier  than  others ;  and  if  we  could 
obtain  this  information,  owners  of  the  sahnon  fisheries  would  be  under  the 
greatest  obligation  to  the  Meteorological  Office,  while,  at  the  same  time,  the 
Parliament  would  be  much  assisted  in  framing  future  laws  on  the  subject. 

''I  should  propose,  for  example,  that  the  daily  temperature  of  the  Tay 
should  be  taken  at  the  exit  of  Loch  Tay  (at  Killin  Bridge),  at  Perth  Bridge, 
and  at  Dundee.  The  fisheries  of  the  Tay  are  worth  from  Jgl  6,000  to 
igl7,000  per  annum. 
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**  The  Spey  and  the  Forth  should  be  tested  at  places  I  could  indicate. 
Chester  Dee  at  the  locks  belonging  to  the  Shropshire  Union  Canal  Co., 
the  exit  of  Bala  Lake,  at  Llangollen,  at  Chester  Bridge,  and  at  Connah* 
Quay  in  the  estuary.     The  Severn  should  be  tested  at  the  estuary,  at 
skewet,  at  Newnham,  at  Worcester,  at   Shrewsbury    and  Newtown. 
Kibble  at  Preston  and  Clitheroe.     The  Wye  at  Chepstow  and  Builth. 
Usk  at  Newport,  Ross,  and  Brecon,  &e.  &c, 

**  The  advantages  which,  I  feel  sure,  would  be  derived  from  the  reenlts  o^^~^^ 
such  observations,  would  be  that  an  immense  saving  of  wear  and  tear  of 
and  tackle  would  be  made  by  fishermen,  who  would  be  warned  that  if 
temperature  went  over  a  certain  point  the  fish  would  not  run,  and  if  it  &U 
a  certain  point  they  would  run,  or  as  the  case  may  be. 

^*  When  in  Scotland,  I  told  the  owner  of  a  certain  stake  net  that  if  the 
temperature  fell  to  a  certain  point  his  nets  would  not  fish  ;  if  it  rose  above 
certain  point,  they  would  fish.     I  subsequently  heard  from  this  gent 
that  the  facts  proved  my  theory  correct. 

**  Thus,  then,  it  will  be  seen  that  the  Meteorological  Office  are  in  a  positioi 
to  erect  guide-posts  for  the  deep- sea,  oyster,  and  salmon  fisheries,  and 
sincerely  trust  that  they  will  be  patriotic  enough  to  set  these  observatimis  01 
foot  at  once.     Even  though  the  experiments  be  carried  out  on  a  small  scale,, 
and  with  comparatively  rude  instruments,  I  feel  sure  that  before  the  en( 
of  the  year  some  light  or  other  would  appear  amid  the  present 
which  c>urrounds  the  question  of  the  *  Efiects  of  the  temperature  on  the 
migrations  of  fish  both  in  sea  and  river,'  and  also  on  the  breeding  of  oysters. .— *  ^< 

**  I  need  hardly  say  that  I  shall  be  glad  either  in  my  official  or 
capacity  to  render  the  Office  any  assistance  in  my  power. 

*'  I  have,  &c., 
*'  (Signed)        F.  Buckland, 

^*  Inspector  of  Salmon  Fisheries." 

It  is  perfectly  obvious  that  it  would  be  utterly  impracticable  for  the 
Meteorological  Office  to  take  up  an  inquiry  mainly  of  a  biological  nature ;  and 
so  I  was  instructed  to  reply  to  the  Board  of  Trade,  that  while  the  Committee 
were  perfectly  ready  to  supply  instruments  to  selected  stations  round  the 
coasts  for  the  observation  of  Sea  Temperature,  they  could  not  undertake  to 
collect  data  as  regards  the  movements  or  the  take  of  fish. 

In  fact,  such  investigations  as  were  contemplated  by  the  Dutch,  and  those 
which  are  now  being  carried  out  in  Scotland,  must  be  conducted  in  the  fishing 
fleet  itself,  for  it  is  wanted  to  ascertain  the  temperature  of  the  water  in 
which  the  fish  are  actually  swimming  at  the  time. 

Moreover,  there  is  no  organisation,  either  in  England  or  Ireland,  whence 
we  could  obtain  statistics  of  the  total  take  each  night,  much  less  particulars 
of  the  natural  history  of  the  herring ;  so  that  even  if  we  were  prepared  to 
undertake  the  inquiry,  we  should  have  had  to  have  professed  to  the  Board  of 
Trade  our  inabihty  to  carry  it  out  in  its  entirety.  As  to  the  proposals  of  Mr. 
Buckland,  they  would  involve  the  expenditure  of  several  thousands  a  year, 
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were  we  not  only  to  establish  stations  on  the  coasts  and  on  sahnon  rivers,  but 
to  keep  a  set  of  cutters  cruising  about  on  the  various  fishing  grounds,  whether 
the  fishing  fleet  is  there  or  not. 

In  fact,  in  my  opinion,  any  of  the  methods  hitherto  put  in  practice  for  test- 
ing the  temperature  have  been  aU  insufficient.  Any  one  who  has  paid  atten- 
tion to  the  subject  of  fishing  knows  that,  not  only  do  the  shoals  of  fish  move 
about  from  place  to  place,  but  that  they  swim  at  different  levels  on  different 
days,  so  that  the  mere  surface  or  bottom  temperatures  will  not  be  sufficient  to 
throw  light  on  their  movements,  but  we  should  require  a  set  of  serial 
sotmdings,  so  as  to  show  the  vertical  distribution  of  temperature  in  the  sea. 
There  is  no  possible  difficulty  in  doing  this,  save  and  except  the  universal 
difficulty  in  all  scientific  inquiries,  impceuniosity  of  the  investigators. 

If,  however,  the  attention  of  any  of  the  Fellows  who  may  live  near  a 
salmon  river  is  drawn  to  the  subject  of  testing  regularly  the  temperature  of 
the  water,  good  will  have  been  done  by  the  above  fragmentary  remarks. 

It  is  now  time  to  leave  ofi*  speaking  of  what  we  have  not  done,  and  to  say 
what  we  have  done,  and  are  doing. 

In  the  first  place,  I  have  induced  some  of  our  telegraphic  reporters  who 
are  stationed  close  to  the  coast,  where  there  is  plenty  of  water,  to  take 
observations  once  a  week.  The  only  stations  which  have  done  this  regularly 
have  been  those  on  the  coast  of  St.  George's  Channel,  and  at  Scilly,  and 
besides  I  have  received  from  one  of  our  Fellows,  Mr.  W.  P.  Dymond,  a  series 
of  means  of  temperature  from  observations  taken  almost  daily  off  Falmouth 
Harbour. 

The  reason  of  my  not  being  able  to  obtain  observations  from  other  points 
has  been,  that  many  of  the  stations  are  situated  on  tidal  harbours,  as 
Nairn,  Donaghadee,  or  Stomoway,  or  at  the  entrances  to  estuaries,  as  Moville 
and  Roche's  Point,  so  that  easy  access  to  deep  water  is  not  attainable. 
However,  I  should  mention  that  Mr.  N.  Whitley,  who  in  1868  pubhshed  a 
paper  on  *  Sea  Temperature'  in  the  Journal  of  the  Royal  Agricultural  Society, 
has  sent  me  some  temperatures  from  Penzance,  but  not  for  the  same  years 
as  those  for  Falmouth. 

The  records  commenced  at  Holyhead  in  October  1871 ;  at  St.  Ann's  Head 
a  month  later  ;  at  Falmouth,  in  January  1872 ;  at  Scilly,  in  June  1872 ;  and 
at  Kingstown,  in  October  1878. 

The  only  fact  related  to  fish  movements  which  has  come  out  of  these  obser- 
vations, has  been  that  at  Kingstown  a  conger-eel  took  a  fancy  to  a  thermo- 
meter, and  bit  it  off  the  line.  I  have  not  heard  whether  or  not  he  suffered 
ill  effects. 

The  observations  were  made  simply  by  lowering  a  thermometer  to  a  depth 
of  a  fathom,  in  water  more  than  thf ee  Dftthoms  deep,  leaving  it  there  for  five 
minutes,  and  then  hauling  up  and  reading.  This  process  can  only  be  con- 
sidered as  giving  a  rough  approximation  to  the  Temperature  of  the  Sea, 
owing  to  the  rapid  fall  of  temperature  of  the  thermometer  in  its  wet  state 
dtiring  the  process  of  hauling  up  to  the  pier-head  and  reading.  Such  as 
they  core,   however,  I  submit  the  means  to  the  Society;  but  I  shall  not 
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proceed  to  discuss  them  farther,  excepting  to  say  that  the  actual  readings 
for  the  three  stations  on  the  west  coast  of  England  and  Wales,  and  for 
Kingstown  opposite,  show  a  satisfactory  accordance  in  their  indications  as 
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regards  the  regular  rise  of  temperature  iu  the  months  of  May  and  June,  and 
its  fall  in  those  of  October  and  November. 

There  are  some  striking  non-periodic  variations,  especially  in  the  middle  of 
November  1873,  when  a  most  unusual  fall  of  temperature  occurred  in  the  sea 
at  Holyhead,  lasting  for  eleven  days  from  the  11th  to  the  22nd,  when  the 
temperature  was  taken  almost  daily,  the  observer's  attention  having  been 
attracted  bj'  the  anomaly  in  the  readings.  This  depression  was  also  observed, 
but  not  so  minutely,  both  at  Kingstown  and  St.  Ann's  Head;  and  for  the 
same  period,  but  not  to  the  same  extent,  at  Scilly. 

An  examination  of  the  Daily  Weather  Reports  for  the  period  has  not 
shown  any  concomitant  depression  of  air  temperature  which  might  have  pro- 
duced a  surface  cooling. 

The  actual  figures  were  as  follows : — 

Holyhead,    Kingstown,    ^gj^^'"       Scilly. 
o  o  o  o 

Nov.  10  ...  ...  51 

47 

Aff  •••  ••• 

•  ••  •••  Uji 


10 

... 

11 

50 

12 

47 

13 

47 

14 

47 

15 

48 

16 

49 

17 

50 

18 

50 

19 

51 

20 

50 

21 

49 

22 

50 

23 

•  •  • 

24 

50 

25 

50 

26 

50 

46 

50 


...  ...  •)2a 

48 


...  D^  ..• 

•««  ...  ..« 

uO  f  ...  ... 

^  /  DU  *••  ...  ••« 

28  50  ...  ...  53 

These  facts,  are  however,  sufficient  to  show  that  much  interesting  matter  is 
to  be  obtained  from  systematic  observations  of  Sea  Temperature. 

There  are  many  reasons  for  wishing  to  have  observations  from  the  open 
sea  in  lieu  of  those  from  mere  coast  stations ;  and  the  Reports  of  the 
Scottish  Committee,  to  which  allusion  has  already  been  made,  show  how  the 
observations  taken  e.g,  in  Peterhead  Harbour  have  differed  from  those  made 
in  the  offing,  where  the  boats  were  actually  fishing. 

Accordingly,  when  we  received  the  letter  from  the  Board  of  Trade  which  I 
mentioned  at  the  commencement  of  the  paper,  we  addressed  ourselves  to  the 
three  Lighthouse  Boards,  in  order  to  have  observations  made  in  the  first 
instance  at  selected  lightships,  and  secondarily,  at  lighthouses  on  those  parts 
of  the  coast  where  no  lightships  exist.     This  embraces  the  entire  north  coast 
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of  Great  Britain  from  the  Humber  round  to  the  Isle  of  Man,  and  the  entire 
Irish  coast,  with  the  exception  of  the  comparatively  small  district  from 
Dublin  to  Cork. 

We  at  once  received  the  most  cordial  support  from  the  Trinity  House  tad 
the  Commissioners  of  Irish  Lights ;  but  the  Commissioners  of  Northern  Idi^tB 
intimated  their  entire  inability  to  render  any  assistance  owing  to  the  &ct  of 
their  having  no  lightships. 

The  two  Boards  first  mentioned,  stated  that  they  must  for  the  present 
decline  to  have  observations  taken  at  Hghthouses,  inasmuch  as  at  those 
situated  on  exposed  parts  of  the  coast  it  i^  often,  for  months  at  a  time,  a  dan- 
gerous matter  to  approach  the  sea  so  closely  as  to  take  the  temperature,  and 
the  lighthouses  are  not  provided  with  boats. 

However,  the  Trinity  House  have  consented  to  have  the  temperature  taken 
at  the  Fam  Islands  Lighthouse,  so  as  to  get  some  information  from  the 
north-east  coast  of  England. 

The  Ughtships  which  are  now  about  commencing  the  work  of  observing  are 
twelve  in  number  : 

Dudgeon 
Leman  and  Ower 
Galloper 
South  Sandliead 
Owers 
Heveustones 
Morecambe  Bav 

ft' 

Bahama  Bank 


,.     England. 


J 


Kish 

Arklow  South  / 

Coning  Beg  (    ^*''^*^^- 

Daimt's  Bock 


\ 


To  each  of  these  we  have  suppUed  two  thermometers,  one  for  sea  tem- 
perature, the  other  for  that  of  the  air,  and  a  Six's  thermometer  with 
unprotected  bulb  for  taking  the  temperature  at  the  bottom.  It  was  not 
thought  necessary  to  protect  the  bulb,  as  the  depth  of  water  is  never  great. 

The  observations  are  to  be  taken  daily  at  noon,  and  it  is  hoped  ultimately  to 
add  to  them  some  observations  of  the  Specific  Gravity,  but  we  shall  first  see 
how  the  simpler  observations  turn  out. 

It  may,  however,  be  of  interest  to  see  what  is  being  done  elsewhere  on  this 
subject.  The  Germans  have  not  been  neglecting  it,  and  have  constituted  a 
commission  for  the  scientific  examination  of  the  German  seas,  which  has  its 
habitat  at  Kiel.  Among  the  first,  if  not  the  very  first  instigator  of  this 
enterprise  has  been  Dr.  H.  A.  Meyer,  who  has  himself  devoted  much  of  his 
time  and  his  money  to  the  inquiry.  Dr.  K.  Mobius,  Dr.  G.  Karsten,  and 
Dr.  V.  Hensen  are  associated  with  him  in  the  Commission,  which  is  carried  on 
under  the  auspices  of  the  Ministry  of  Agriculture  at  Berlin. 

The  scope  of  the  undertaking  is  very  cxlcnsivc,  inasmuch  as  it  embi-aces 
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uut  merely  the  physical  couditious  of  the  sea,  as  regards  its  temperatnre, 
specific  gravity  aud  salinity,  but  also  all  biological  investigations  connected 
with  the  fauna  and  flora  which  inhabit  it,  so  that  its  inqniries  go  far  beyond 
the  mere  movements  of  fish,  and  are  about  co-extensive  with  those  of  our  own 
*  Challenger'  expedition. 

The  Commission  has  already  pubUshed  a  Report  for  the  year  1878,  con- 
taining an  account  of  an  expedition  in  the  German  despatch  boat  *  Pomerania/ 
to  carry  out  soundings  and  temperature  observations  in  the  Baltic.  Besides 
this  work,  Dr.  Meyer  has  pubHshed  a  volume  of  investigations  into  the 
physical  conditions  of  the  western  portion  of  the  same  sea.  Both  these 
works  are  issued  in  a  very  handsome  style,  and  are  copiously  illustrated. 

It  is  very  much  to  bo  desired  that  our  own  Government  would  institute  a 
similar  inquiry  on  our  own  coasts ;  or  if  they  wished  it  to  be  conducted  by  the 
Meteorological  Office,  that  they  would  give  us  special  funds  to  secure  the 
assistance  of  able  naturaHsts,  as  well  as  physicists  and  chemists.  Were  we 
in  a  position  to  institute  inquiries  along  our  eastern  shores  on  the  same  scale 
as  the  Germans  are  doing  on  their  coasts,  we  might  have  a  chance  of  throwing 
light  on  the  actual  circulation  of  the  water  within  the  comparatively  closed 
area  of  the  North  Sea,  in  the  same  way  as  we  see  Dr.  Meyer  has  begun  to 
do  for  the  lower  portion  of  the  Baltic. 


DISCUSSION. 

Mr.  Dines  said  that  he  was  obliged  to  Mr.  Scott  for  bringing  the  paper  before 
the  Society,  as  it  was  interesting  to  the  naturalist ;  and  considering  now  much 
our  climate  was  affected  by  the  water  by  which  we  are  surrounded,  it  must  be 
interesting  to  the  meteorologist.  He  hoped  these  observations  would  be  con- 
tinued, and  that  Mr.  Scott  would  also  be  able  to  give  us  a  daily  maximum  and 
minimum  temperature.  Some  five  years  ago  he  had  made  observations  of  the  tem- 
perature of  the  water  in  a  river.  The  box  in  which  the  thermometers  were  placed 
had  a  weight  attached  to  it,  and  it  depended  very  much  upon  the  strength  of  the 
current  whether  the  thermometers  were  a  few  inches  more  or  less  below  the  surface. 
From  what  had  occurred  since,  he  was  of  opinion  that  if  the  thermometers  had 
been  sunk  in  deeper  water,  very  different  results  would  have  been  obtained ;  and 
he  had  no  doubt  that  fish  could  accommodate  themselves  to  a  considerable 
change  of  temperature  by  keeping  nearer  to  or  more  below  the  surface.  His 
attention  had  again  been  called  to  this  subject  from  his  having  erected  a  large 
tank  to  determine  the  amount  of  evaporation.  That  tank  was  banked  up  with 
earth,  and  it  became  a  matter  of  some  interest  to  know  how  much  the  tempera- 
ture of  the  water  in  the  tank  differed  from  that  of  a  pond  8  feet  deep,  to  which 
he  had  access.  One  morning,  after  a  sudden  frost,  the  pond  was  covered  with 
ice  ;  but  on  breaking  the  ice  to  obtain  the  temperature  of  the  water  beneath,  he 
was  much  surprised  at  not  being  able  to  get  a  lower  reading  than  39®.  He  had 
since  found  the  water  in  the  tank  to  be  32®  on  the  surface,  while  it  was  39®  at 
2  feet  below ;  and  on  last  Saturday  (April  17th),  with  the  sun  shining,  the  surface 
of  tlie  water  was  68®,  at  4  inches  below  it  was  67®-6,  and  at  2  feet  below,  44® ; 
on  stirring  up  the  water  with  the  thermometer,  he  brought  the  surface  tempera- 
ture to  53®,  butin  four  minutes  afterwards  it  was  again  up  to  66®.  This  was  in 
still  water,  and  might  be  called  an  extreme  case  ;  but  in  a  quiet  sea,  he  thought 
the  same  thing  would  take  place,  but  in  a  less  degree,  and,  therefore,  great  care 
and  uniformity  would  be  required,  in  order  that  observations  made  at  distant 
places  might  Be  compared  with  each  other.  As  to  the  surface  temperature,  when 
the  day  was  cloudy  and  no  sun  shining,  the  surface  of  the  water  was  rather 
below  the  temperature  of  the  air;  this  he  attributed  to  the  cold  produced  by 
evaporation ;  but  when  tl  3  sun  was  shining,  the  surface  of  the  water  was  warmed 
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up  considerably  above  that  of  the  maximum  temperature  in  the  shade,  as  shown 
by  the  thermometer  in  tlie  stand.  As  to  the  minimum  temperature  of  the 
surtHce,  the  water  for  the  last  eight  mornings  had  areraged  4l°*5,  while  that  of 
the  air  was  3'i°  2.  His  attention  had  not  been  called  to  this  question  sufficiently 
early,  and  he  must  wait  for  another  winter  to  determine  how  low  the  temperature 
sunk,  lie  was  inclined  to  think  that  water  would  be  found  to  be  a  gi»od  radiator, 
as  he  had  noticed  thick  ice  upon  the  surface  of  the  water  in  the  tank,  while  tlie 
temperature  in  the  stand  had  not  been  below  3^-5°;  at  present  the  water  was 
above  59^  below,  and  as  the  surface  cooled,  the  water  sank,  which  would  not  be 
the  case  whun  the  water  was  at  39°  below.  As  to  the  maximum  and  miuimam 
temperatures  at  some  depth  below  the  surface,  he  had  tried  to  take  them,  but 
couhl  not  succeed.  As  long  as  it  was  certain  the  water  was  coldest  below,  a 
minimum  could  be  obtained,  but  not  the  maximum;  and  the  contrary  when  the 
water  was  wannest  below.  He  had  occattionally,  but  very  rarely,  notice«l  that 
water  (all  above  .'5i)°)  would  be  2°  warmer  a  few  inches  below  tlian  it  was  at  the 
surface,  and  his  remarks  now  applied  to  deep-sea  temperatures.  He  could  easily 
conceive  that  water  melted  from  icebergs  and  snow,  being  of  less  density,  wuulJ 
float  upon  water  of  a  much  higher  temperature.  Any  one  could  easily  satisfy 
himself  up(m  this  point  by  putting  salt  into  warm  water  ;  it  would  remain  for  a 
considerable  time  under  fresh  water  twenty  degrees  lower  in  temperature. 

Mr.  PAhToRKLLi  thou;j;ht  that  water  ot  the  temperature  of  38®'8  might  be 
b^?low  the  surface  of  a  stratum  of  35°,  as  that  was  its  greatest  density.  S^>me 
special  thermometer  was  requiretl  for  taking  the  temperature  of  water  at  varying 
depths,  and  he  believed  Nugretti's  new  thermometer  would  answer  very  well, 
provided  the  mcdmniKm  wouhl  work  satisfactorily. 

Mr.  iSvMONS  said  that  they  had  had  the  same  irregularities  in  the  temperature 
of  the  water  in  the  JStrathrield  Turgiss  experiments;  but  though  there  were  great 
differences  between  the  temperature  at  the  surface  an<l  1  foot  below,  he  was  not 
prepared  for  so  large  a  difference  as  that  ol>served  by  Mr.  Dines.  With  respect  to 
the  change  of  the  self-registering  thermometers,  they  were  hauled  up  very  quickly, 
80  as  ni't  to  give  them  tnne  to  change  their  readings.  He  thought  that  n  >  observa- 
tions of  sea  tcmpeiHture  should  he  taken  in  a  harbour  or  close  to  the  shore,  but 
out  at  sea.  If  Mr.  iJuckland's  theory  that  oysters  require  warmth  were  correct, 
he  should  like  to  know  why  the  Exmouth  oyster  bed  was  a  failure,  as  he  had  uudtr- 
stood  W8s  the  ca.^e. 

Mr  NKGKEiTr,  in  reply  to  the  President,  said  that  his  thermometer  will  turn 
over  satisfactorily  in  1  fathom,  and  ctm  be  made  to  turn  even  in  less  water  by 
making  the  screw  of  sharper  pitch. 

Mr.  Sthaciia.n  thought  there  was  no  difficulty  in  providing  suitable  instru- 
ments, but  it  was  another  thing  to  tind  observers  who  knew  how  to  use  them. 

Mr.  Hakuison  said  the  temperature  of  the  suiface  water  would  be  greatly 
affected  by  the  sun.  As  to  the  depth  to  which  the  solar  rays  penetrate  the  ^ea, 
he  sh«iuld  b^  glad  to  be  informed  whether  any  thing  had  been  ascertahied  on  this 
subject. 

The  President  said  that  there  were  observations  extant  bearing  upon  that 
que  tion.     The  depth  varied  somewhat  with  circumstnr.ces. 

Mr.  Dines  stated  that  hy  shading  the  thermometer  from  the  sun^s  rays  as  it 
lay  upon  the  surface  ot  the  water  it  appeared  to  be  lowered  about  1°. 

Mr.  kScoTf  said  that  maxinuim  and  minimum  thermometers  with  unprotected 
buibs,  as  they  were  to  be  used  in  shallow  water,  had  been  supplied  to  the  light- 
ships ;  but  lour  of  them  ha<l  been  returned  broken  in  as  many  weeks.  In  reply 
to  Mr.  Dines,  he  would  say  that  the  sea  was  scaicely  ever  in  such  a  state  of 
perfect  calm  as  could  exist  in  a  cistern  like  that  in  which  Mr.  Dines  had  carried 
on  his  experiments.  The  observations  made  at  the  lightships  were  conducted  by 
taking  up  a  buckcttul  of  water  fioin  th«!  surface,  in  the  8<^me  way  as  is  done  in 
the  case  of  ships  at  sea.  By  this  means  the  water  was  disturbed  to  a  depth  of 
from  6  inches  to  a  foot.  As  regai'ds  the  relation  between  sea  and  air  tempera- 
ture,  it  was  very  remarkable,  that  as  far  as  the  results  at  present  obtained  went, 
they  showed  that  the  sea  suH'ace  temperature  ranged  about  a  degree  above  that 
of  the  air.  This  was  true,  not  only  for  the  Atlantic  Doldrums,  but  for  the  neigh- 
bourhood of  Cape  Horn  and  the  region  of  the  famous  Humboldt's  Current  of  cold 
water  on  the  west  coast  of  Soutii  America,  which,  cold  as  it  was,  was  warmer 
than  the  air.     It  waf«  quite  true,  as  Mr.  Dymond  had  said  in  his  Report  on  the 
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Meteorology  of  West  Cornwall,  that  temperature  observations  taken  from  pier- 
heads were  objectionable,  but  he  had  exeited  the  greatest  caution  in  selecting 
such  places,  avo  ding  any  spot  to  which  the  water  from  the  open  sea  had  not  lull 
access.  The  great  drawback  to  all  obseivations  made  by  plunging  a  tlie'mo- 
meter  in  the  sea  was,  that  when  taken  out  its  bulb  was  wet,  and  it  at  once  lust 
heat  bv  evHporation. 

Mr  Symons  inquired  whether  M.  Janssen's  thermometer,  which  has  the  bulb 
surrounded  by  tow,  would  obviate  the  difficulty. 


XXXVn.  Erron  of  Low  Range  Thermometers,    By  Francis  Pastorelli, 
F.M.S. 

[Received  March  17th.    Read  April  2l8t,  1875.] 

In  Canada,  mercurial  thermometers  have  been  found  with  errors  in  their 
minus  readings,  varying  in  extent  from  2°  to  8°.  1  allude  to  those  that  have 
been  verified  at  the  Kew  Observatory  with  small  given  errors  in  their  range 
from  32°  to  92°. 

I  was  requested  by  Professor  Kingston,  of  the  Magnetic  Observatory, 
Toronto,  to  make  some  very  accurate  low  range  thermometers,  which  were  to 
be  tested  at  Kew  at  — 87°-9  ;  the  freezing  point  of  mercury.  To  obtain 
accuracy,  I  decided  upon  calibrating  the  tubes,  as  no  intermediate  fixed 
points  up  to  the  present  time  have  been  given,  by  which  they  could  be 
pointed  off;  nor  is  there  any  recognised  system  by  which  they  could  be 
marked  by  comparison  with  a  Standard  between  4.82°  and  — 87°*9. 

Thirty-four  thermometers  were  made  from  the  usual  kind  of  tubes,  which 
I  calibrated,  and  carefully  divided,  and  then  sent  to  Kew. 

In  the  range  from  32°  to  92°  they  had  very  small  errors,  and  I  concluded 
the  minus  readings  would  be  equally  satisfactory. 

The  errors  given  at  — 37°"9  by  Kew  comparison  were  as  follows : — 

o 

1    had  error         ...  ...  ...  ...         0*0 

mm  •••  •••  ••■  •••  Vf   JL 

J^  mm  •••  •••  •••  •••  \J      M 

3  0  q 

The  other  twenty  had  errors  0°*5  ;  0°-7  ;  0°*9  ;  a  few  1°0 ;  in  three  cases 
only  was  the  latter  exceeded  ;  the  one  with  the  greatest  error  reaching  l°-8. 

These  latter  results  surprised  me,  and  I  entertained  doubts  as  to  the 
accuracy  of  my  work ;  more  especially,  as  I  have  invariably  found  the  errors 
given  by  Mr.  Baker  to  exist.  Ihat  gentleman  told  me  that  having  found  the 
errors  small  in  the  range  from  32°  to  92°,  he  was  induced  to  twice  test  them 
at  — 87°'9,  and  in  both  instances  the  results  were  identical. 

I  determined  to  test  again  by  caUbration  the  three  thermometers  which 
were  found  to  have  the  greatest  errors,  viz. — 

No.  18  had  an  error  +  V2  at  —  87°- 9. 
„    19         „  +  0-8  „         „ 

„    81  „  +  1-8  „ 
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I  foond  by  calibration  that 

No.  13  had  an  error  only  +  0^2  at  —  87^-9. 

ft        19  if  +  O'l       99  II 

„    81  „  +0-2   ,1 

Mr.  Baker  having  expressed  a  wish  that  these  three  thermometers  should 
be  returned,  so  that  he  might  test  them  by  the  same  processi  found  similar 
errors. 

It  is  rather  singular  that  No.  81 ,  which  has  the  great  error  4. 1^*8  at  —  87^*9, 
should  have  no  error  in  its  range  from  82°  to  92°i  and  Nos.  18  and  19  only 

It  is  clear  in  the  case  of  the  three  thermometers  Nos.  IS,  19,  81 » that  thej 
are  correct  within  0^*1  and  0^*2  by  calibrationi  and  incorrect  by  experiment 
0°  8,  l°-2  and  l°-8  at  —  87°-9. 

These  errors  must  arise  from  one  or  two  causes, — the  difference  in  the  ex- 
pansibility of  the  glass  or  the  mercury,  or  both  coiyointly.  I  can  certify  that 
all  the  thermometers  had  mercury  of  the  same  density,  it  being  taken  from 
one  bottle ; — this  being  the  case,  I  conclude  that  its  expansions  and  con- 
tractions would  be  uniform.  With  respect  to  the  glass  tubes,  I  cannot  say 
that  they  were  made  from  the  same  pot  of  vitrification.  I  therefore  infer  that 
the  discrepancies  arose  from  the  different  kinds  of  gla&s  of  which  the  ther- 
mometers are  made. 

Monsieur  Begnault  says  'Hhat  the  co-efficient  of  expansion  varies  in 
different  kinds  of  glass ;  that  he  has  found  some  mercurial  thermometers  difier 
several  degrees  from  each  other  between  82°  and  212°,  which  he  attributes  to 
this  cause.'* 

Such  great  differences  being  recorded  by  so  eminent  an  authority,  there  can 
be  no  question  that  they  were  observed,  but  I  may  add  that  I  should  neither 
suspect  nor  expect  to  find  differences  of  several  degrees  in  comparing  standard 
thermometers  with  each  other;  for  whatever  the  difference  in  the  co-efficient 
of  expansion  of  various  kinds  of  glass,  the  divisions  being  made  between  two 
fixed  points  82°  and  212°,  its  expansion  would  be  thereby  allowed  at  any 
intermediate  temperature,  the  difference  being  eliminated  in  the  graduations. 

I  now  determined  to  ascertain  if  any  or  what  difference  would  arise  by 
making  the  walls  of  balls  of  thermometers  of  a  different  thickness.  I  made 
two  thermometers ;  one  had  its  ball  twice  as  thick  as  the  other.  By  com- 
paring these  with  a  standard  at  zero  several  times,  I  could  not  detect  the 
slightest  appreciable  difference  in  their  readings  ;  the  only  effect  of  thickness 
was  to  render  the  indications  sluggish. 

I  thought  it  might  be  of  interest  and  of  some  value  to  know  what  would 
have  been  the  errors  of  these  thirty-four  thermometers  if  they  had  not  been 
calibrated,  but  divided  in  the  usual  manner.  Taking  the  results  of  my  ob- 
servations of  them  as  a  basis,  I  devised  the  following  formula,  by  which  I 
calculated  their  errors : — 

Let  I  =  mean  length  in  calibrated  tube 
,,  /i  =  ,,  non- calibrated  tube 

n  =  number  of  degrees  in  /• 


PASTORELLI — ERRORS  OF  LOW  RANGE  THERMOMETEBS.  409 

To  find  (/  =^  difference  in  degrees 

Then-  ^  =  length  of  one  degree 
n 

o  o 

5  would  have  had  an  error  0*1  to  0*B  at  —  87  '9 
12  .,  0-6  to  0-8   „ 


11 
2 
8 
1 


10  to  1-2  „ 

1-5  to  1-9  „         „ 

2-4  „         „ 

2-8  „ 


Now  these  errors  are  more  numerous  and  much  greater  than  those  given  ; 
again,  they  may  be  minus  or  plus,  so  that  when  they  are  compared  with  each 
other,  they  may  be  found  to  differ  about  6^.  For  this  reason,  I  think  it 
desirable  that  all  low-range  thermometers  should  be  calibrated.  By  adopting 
calibration  the  errors  would  be  reduced  nearly  one  half;  the  errors  arising 
from  the  expansions  and  contractions  of  various  kinds  of  glass  could  only  be 
corrected  by  marking  the  thermometer  tubes  off  at  two  or  three  points  at 
least  below  82°  by  comparison  with  a  standard. 

Since  writing  this  paper,  88  thermometors  not  calibrated  have  been  found 
by  the  experimental  test  at  Kew  at  —  87^*9  to  have  errors  greater  and  more 
numerous  than  those  I  have  calculated,  viz. : — 


8  had  enrors 

from  Oa  to  0°2 

5 

0-3  to  0-4 

9 

0-5  to  0-7 

10 

0-8  to  1-0 

4 

1-2  to  1-7 

2 

2-8  to  2-9 

These  errors  were  equal  in  their  signs,  18  being  plus,  and  18  minus  : 
whereas,  in  the  calibrated  ones  all  were  plus.  There  is  no  doubt  in  my  mind 
that  the  errors  of  non- calibrated  thermometers  will  differ  very  much  more  in 
their  signs  than  cahbrated  ones. 

Sixteen  of  these  thermometers,  when  compared  with  each  other,  differed  in 
their  indications  2°*0,  8°'0,  and  one  pair  as  much  as  6°*9  with  each  other. 

In  conclusion,  my  desire  is  to  draw  attention  to  the  subject,  with  the  view 
that  some  gentleman  may  interest  and  occupy  himself  in  discovering  two  or 
more  fixed  points  below  the  freezing  point  that  might  be  rendered  available  to 
the  manufacturer,  by  which  he  could  easily  and  readily  point  off  thermo- 
meters by  comparison  vrith.  a  standard  ;  so  that  thermometers  might  be 
produced  nearly  as  accurate  at  their  low  range  from  82°  to  —  87°*  9  as  they 
are  now  found  to  be  in  their  range  from  82°  to  92°.  I  may  add  also,  that  for 
a  lower  range  we  ought  to  have  an  acknowledged  standard  spirit  thermometer 
constructed. 
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DISCUSSION. 

Mr.  Negretti  said  he  agree(l«witli  Mr.  Pastorelli  that  to  make  good  mercurial 
thermometers  they  must  be  done  by  calibration ;  by  it  correct  thermometers 
could  be  made  with  certainty.  'I'he  great  difficulty  was  in  getting  correct  low 
range  alcohol  thermometer^,  and  this  arose  mainly  from  the  difficulty  in  calibrnt- 
ing  n  Urge  bore  such  as  was  required  for  spirit  tht'rmometers ;  and  also  from 
the  fact  that  all  makers  do  not  use  alcohol  of  one  uniform  specific  gravity.  It 
was  certainly  most  desirable  to  find  some  fixed  points  below  32^,  ko  as  to  hubuX 
the  maker  in  graduating  spirit  thermometers.  As  regards  the  erroneous  readings 
which  mercurial  thermometers  were  liable  to  give  after  some  length  of  time,  in 
his  opinion,  this  whs  entirely,  or  in  a  great  measure,  due  to  the  use  of  spherical 
buibn.  Prof.  Uegnault  invariably  used  cylindrical  bulbs,  or  more  correctly 
spe  iking,  bulbs  made  out  of  drawn  cylindrical  tubes.  Their  superiority  over  the 
8])herical  ones,  arises  from  the  fact  that  the  only  portion  ot  the  glass  which  is 
re-fused,  or  disturbed,  in  making  the  bulb,  is  the  part  which  is  joined  to  the  stem 
of  the  thermomete",  and  the  small  end  which  is  closed,  or  sealed  up,  and  that 
forms  but  a  very  small  proportion  to  the  whole  bulb.  There  was  one  tiling 
which  no  investigator  had  yet  done,  viz.  to  take  a  number  of  mercurial  ther- 
mometers and  sidtjeet  them  to  a  very  low  temperature  for  a  length  of  time,  and, 
as  '-t  were,  do  the  very  opposite  to  the  annealing  process.  He  believed  that 
thermometers  so  treated  might  be  found  to  be  ui  changeable ;  in  ary  case,  it 
would  be  curious  to  see  how  they  would  read  when  compared  with  thermometers 
which  had  not  been  subjetted  to  the  cold  process.  He  never  found  any  difficulty 
in  making  accurate  mercurial  thermometers  ;  it  is  a  delicate  process,  but  presents 
no  extraordinary  difficulties. 

ALr.  Pastokelli  said  that  the  molecules  of  glass  will,  after  a  time,  take  their 
normal  condition.  If  six  dozen  thermometers  were  blown  by  six  different  men, 
from  the  same  kind  of  glass,  he  considered  that  the  thickness  of  their  bulbs 
would  make  no  difference.  He  believed  the  errors  of  calibrated  thermometers 
to  be  half  those  of  uncalibrated  ones  at  their  minus  readings. 

Mr.  iSTRACHAN  said  this  paper  might  be  regarded  as  emanating  from  the 
progress  of  meteorology  in  Canada.  That  climate  required  low  range  thermo- 
meters, and  the  wonderfully  discordant  indications  of  spirit  thermometers  in 
extreme  cold  had  led  to  the  requirement  of  greater  accuracy  in  their  graduatitms. 
Yet  while  there  was  no  test  below  32°  F.,  no  reliance  could  be  placed  on  low 
readings.  This  led  to  the  trial  of  thermometers  at  the  melting  point  of  frozen 
mercury,  which  had  been  found  by  Prof.  B.  Stewart  to  be  —  37°-9,  and  to  remain 
stationary  during  the  process  of  melting.  An  apparatus  tor  solidifying  mercury 
had  been  supplied  to  the  Kew  Observatory  many  years  ago,  under  the  auspices 
of  >M.  Regnault,  and  a  few  standard  spirit  thermometers  had  been  pointed  at 
— 37**'9  by  its  means.  Still,  until  the  matter  became  urgent,  the  method  of  testing 
had  not  been  brought  to  a  workable  plan.  It  remained  a  laboratory  experiment, 
partly  on  account  of  its  difficulty,  more  so  on  account  of  its  expensiveness. 
Within  the  last  year  or  so  the  te-ting  hnJ  been  reduced  to  a  practical  operation, 
which,  provided  a  mDderate  number  of  thermometers  were  tried  together,  could 
be  carried  out  at  a  charge  of  5s.  a  piece.  The  first  few  batches  of  thermometers 
80  tried  at  —  37°  9,  proved  to  be  far  from  correct.  Their  errors  were  commonly  5® 
or  6°,  and  even  as  much  as  10°.  This,  of  course,  coul.l  not  be  tolerated  ;  and  the 
makers,  urged  on  to  accuracy,  now  ma  le  them  sensibly  correct,  as  Mr  Pastorelli'a 
paper  had  ishown  them.  He  deserved  the  thanks  of  meteorolo^iists  for  the  ct.n 
anwre  manner  in  which  he  had  resolved  to  attain,  if  not  to  excel  in,  accuracy. 
However,  there  was  a  long  range  from  32°  to  minus  36°,  —  that  is  70°,  —  for  which 
there  were  still  no  intermediate  testing  points.  Having  consulted-* Miller's 
Chemistry' to  learn  what  could  be  done  with  freezing  mixtures,  he  found  it  stated 
that  two  parts  of  pounde''  ice,  or,  better  still,  of  fresh  snow,  and  one  of  common 
salt,  well-mixed,  produce  a  stead  v  temperature  of—  4°  for  many  hours  ;  and  it  might 
be  well  for  the  makers  to  try  this.  During  the  '  Polaris' '  voyage  to  the  Antic 
regions,  Sergeant  Meyer  found,  by  repeated  operations,  the  melting  point  of 
mercury  to  be  —  39°-8 ;  but  his  thermometers  had  not  previously  been  tested  at 
that  point.  Those  now  going  with  the  English  Expedition  are  the  first  to  be  u^ed 
in  those  regions  of  known  accuracy,  and  will  render  their  records  greatly  more 
valuable  than  those  of  their  predecessors. 
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Mr.  Scott  shi(\  that  it  was  only  very  recently  that  thermometers  had  begun 
to  be  tested  at  Kew  at  the  freezing  point  of  mercury ;  this  was  because  solid 
carbonic  acid  had  now  become  an  article  of  commerce.  He  believed  that  Profs. 
Stewart  and  Uoscoe  liad  been  fur  some  time  engaged  upon  determining  another 
fixed  point  on  the  thermometer  scale,  besid  s  those  alreadv  recognised. 

Mr.  Whipple  ►aid  that  as  he  took  part  in  the  experiments  ma<le  at  Kew  for 
determining  the  free/Jnaj  poi:it  of  mercury,  he  might  sav  a  few  words  about  it. 
The  first  was  he  believed  made  in  1860,  when  Dr.  Miller,  Sir.  Gashiot,  and  several 
other  members  of  the  Committee  were  present.  All  the  Mtandanls  that  they 
possessed  were  inserted  in  the  apparatus,  and  a  certain  result  was  ol'tained.  Dr. 
Stewart  did  not  consider  this  satisfactoiy,  so  an  nir  thermometer  was  constructed 
somewhat  nn  the  plan  of  Regnault's.  The  freezing  point  of  mercury  was  deter- 
mined by  this  to  be  —  37°  9  ;  this  he  considered  the  best  result.  He  should 
like  to  ask  Mr.  Pastorelli  if  the  thermometers  had  been  calibrated  under  a 
microscope.  As  to  the  specific  gravity  of  alcohol  in  spirit  thermometers,  he 
considered  it  imperative  that  the  alcohol  for  best  thermometers  should  have  a 
certain  defined  tpucific  gravity. 

Mr.  Strachan  did  not  doubt  Dr.  Stewart's  result,  he  merely  thought  it  would 
be  well  for  the  Arctic  observers  to  note  the  readings  of  all  their  thermometers, 
in  mercury  melting  under  the  influence  of  the  weather. 

Mr.  Symons  believed  that  the  desirability  of  an  operation  the  reverse  of 
annealinsc  was  referred  to  in  a  paper  by  Mr.  Wenham,  and  lully  discussed  at  the 
Hradford  Meeting  of  the  British  Association. 

Mr.  Pastorelli  said  the  thermometers  were  calibrated  under  a  microscope. 
Se  had  a  letter  from  Mr.  Kingston  in  which  he  said  that  mercurial  thermometers 
had  errors  of  6°,  or  6*^,  that  is,  they  differed  with  each  other  to  that  extent. 
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March  17th,  1875. 
Ordinary  Meeting. 

Robert  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Chair. 

Captain  Henry  J.  H.  de  Vismes,  Bury  House,  Bedford;  and 
Mens.  Harold  Tarry,  46  Boulevard  Magenta,  Paris, 
were  balloted  for  and  duly  elected  Fellows  of  the  Society. 

The  names  of  three  Candidates  for  admission  into  the  Society  were  read. 

The  following  papers  were  then  read  :-* 

''Results  of  Meteorological  Observations  made  at   Patras,  Greece,  during 
1873."    By  the  Rev.  Herbert  A.  Boys.    (p.  376.) 

«» Ozone."    By  Francis  E.  Twemlow,  F.M.S.    (p.  383.) 

'•On  the  Annual  Means  of  Thirteen  Years'  Observations  at  London.'*    By 
B.  Strachan,  F.M.S.    (p.  390.) 

The  Meeting  was  then  adjourned. 


April  21st,  1875. 
Ordinary  Meeting. 

Robert  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Chair. 

Rev.  C.  P.  Peach,  Appleton-le-Street,  ^lalton; 
Alfred  Rapkin.  46  Ilatton  Garden,  E.C. :  and 
Edward  Mason  Wrench,  F  R.C.8.,  Park  Lodge,  Baslow,  Chatsworth, 
•were  balloted  for,  and  duly  elected  Fellows  of  the  Society. 
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The  names  of  five  CandidaleB  for  admiaaion  into  the  Society  were  read. 
The  following  papers  were  then  read: — 

"  Notes  on  Sea  Temperature  OUservationa  on  the  Ooasta  of  the  British  lalABda." 
By  H.  H.  Scott,  F.R.S.    (p.  396.) 
"  Errors  of  Low  Range  Thermometera."    By  F,  PAarOBELLi,  F.K,&    (p.  407.) 
Hr.  Scott  exhibited  a  model  of  Dr.  Wildla  PreaBure  Anemometer. 


6.  J. 
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The  motive  force  of  any  barometer,  whatever  ordinary  size  may  be  given  to 
the  apparatus,  is  only  sufficient  to  lift  a  light  needle,  and  will  not  overcome  the 
friction  of  a  pencil  upon  paper.  If,  however,  the  apparatus  is  so  arranged  that 
all  the  work  is  done  by  a  powerful  clock  movement,  and  the  barometer  has  only 
to  direct  the  action  of  the  clockwork,  then  it  is  evident  that  there  is  no  limit  to 
the  work  which  can  be  done. 

In  the  instrument  under  notice  this  is  the  case.  An  ordinary  syphon  baro- 
meter BB  is  fixed  to  the  slab  CO,  and  supported  by  the  two  buttons  XX.  A 
small  ivory  float  F  rests  on  the  mercury,  and  carries  a  very  light  vertical  needle, 
on  the  top  of  which  rests  a  very  light  arm  A,  which  has  a  small  ratchet  at  its 
end. 

By  the  side  of  the  apparatus  are  two  clock  movements,  one  M  terminates  in 
the  chronometer  escapement  E,  and  the  other  N  in  the  fly  V.  These  two 
movements  work  in  opposite  directions,  and  are  so  calculated  that  the  speed  of 
V  is  at  least  twice  that  of  E. 

A  differential  train  unites  this  double  system  with  the  pulley  P,  to  the  axis  of 
which  a  cog-wheel  is  attached,  which  works  in  a  rack  on  the  barometer  slab  CC. 

Now  let  it  be  assumed  that  the  movements  are  wound  up,  what  will  occur  ? 

The  escapement  £  is  constantly  going,  and  tends  to  draw  the  pulley  and  the 
pencil  K,  and  to  raise  the  barometer  and  its  slab  upwards ;  the  arm  A,  pushed  by 
the  needle  F,  follows  the  movement,  when  the  ratchet  releases  the  fly  V,  and 
allows  it  to  revolve.  The  speed  of  V  being  twice  that  of  E,  the  movement  N 
immediately  brings  the  barometer  down  again  until  the  fly  is  again  arrested  by 
the  arm. 

These  small  successive  movements  are,  of  course,  followed  by  the  pencil,  and 
thus  a  straight  line  is  produced  if  the  barometer  is  stationary,  and  one  varying 
right  or  left,  according  as  the  column  rises  or  falls. 

On  the  other  Fide  of  the  harometer  are  two  other  movements,  one  R  driving 
the  paper-covered  cylinder,  the  other  W  driving  a  small  tapping  apparatus  to 
overcome  any  capillarity  in  the  barometer. 

If  desired,  an  arm  ot  any  required  length  can  be  attached  to  the  pulley  P, 
and  it  will  then  act  as  a  wheel  barometer. 

The  meeting  was  then  adjourned. 
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Donations  received  from  April  1st  to  June  80th,  1876. 
Presented  by  Societies,  Institutions,  &c. 


Bmssels 
Caluutta 


Christiania     . . 
Copenhagen    . . 

Cracow    .  # 

Doipat 

Edinbnrgh  , , . . 

Fitune 

Hamburg 


Elagenfnrt  .... 
London 


Manchester 


Melbourne  . . . 


Observatoire  Royal 

St.  Xavier'8  College  Ob- 
servatory 

Norske  Meteorologiske 
lustitut 

Danske  Meteorologiske 
Institut 

K.  K.  Stemwarte    


Eaiserliche  Universitat . . 


Bojal  Observatory 


I.  B.  Accademia  di  Marina 
Deutsche  Seewarte     .... 


K.  K.  Stemwarte 

General  Begister  Office  . . 


»» 


If 


Meteorological  Office  .... 


ft 


It 


»»      • 


»i      •  • 


>i 


»»      .  •  •  • 


Boyal  Astronomical  So- 
ciety   

Koyal  Institution    

Royal  Society   

Society  of  Arts    

Literary  and  Philosophi- 
cal Society    

Observatory 


Annales,  March  to  May. 
Meteorological    iiegister    from    July 

December,  1874. 

Bev  E.  Francotti,  S.J.,  Director. 

Norsk  Meteorologisk  Aarbog  for  1873. 

By  Dr.  H.  Mohn,  Director. 
Bulletin  M^t^orologique  du  Kord,  March 

1  to  May  31. 
By  Captain  N.  Hoffmeyer,  Director. 
Meteorologische  Beobachtungen,Febraaz7 

to  May. 
By  Dr.  F.  Earlinski,  Director. 
Meteorologische  Beobachtungen  im  Jahre 

]8;2  and  1873.    Band  2.    Heft  2  and  3. 
By  Dr.  C.  Homstein,  Director 
Beport  addressed  to  the  Board  of  Visitors 
,    of  the  Royal  Obpervatory,  Edinburgh, 

at  their  Visitation  thereof,  on  Tuesday, 

May  18th. 
Meteorological  Observations,   September 

1874;  January  to  March  1875. 
Siebenter  Jahres-Bericht  der  Deatschen 

Seewarte  fiir  das  Jahr  187  4. 
By  W.  H.  Von  Freeden,  Director. 
Meteorologische  Beobachtungen,  January. 
Weekly  Return   of    Births   and   Deaths, 

No8.  12-17,  19-24. 
Annual  Summary  of  Births,  Deaths,  and 

Causes  of  Death  in  London  and  other 

large  Cities,  1874. 
By  the  Registrar- General. 
Dnily  Weather  Reports  and  Charts. 
Instructions  for  taking  Sea  Temperature, 

&c.y  at  Lightships  and  other  stations. 
Beport  of  the  Permanent  Committee  of 

the  first  International   Meteorological 

Congress  at  Vienna  for  the  year  1874. 

Meetings  held  at  Vienna  and  Utrecht, 

1873  and  1874. 
Hourly  Beadings  from  the  self-recording 

Instruments,  at  the  Seven  <  observatories 

in  connection  with  the  Meteorological 

Office,  October  to  December  1874. 
By  the  Meteorological  Committee. 
Monthly  Isiotices,  Vols,  xxxii-xzxiy. 

Proceedings,  No.  6?. 
Proceedings,  Nos.  ICO  and  161. 
Journal,  No.  1109. 
Proceedings,  Vol.  xiv.  No.  10. 

Monthly  Becord  of  Besults  of  Observa- 
tions      in      Meteorologj',      Terrestrial 
Magnetism,  <&c.,  September  and  Octo- 
ber, 1874. 
By   B.  Ellery,  F.B.S ,  Government 
Astronomer, 
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la 


B.  Osservatorio  Astrono- 

mico  di  Brera 

»>  >t 

B.  Osservatorio  


Jieri  . . . . ;  Osseryatorio  del  R.  Col- 
legio  Carlo  Alberto .... 


'ernando 


•y 


to 


Observatoire     de     Mont- 

Bouris    

Observatoire  National    • . 

8oci6t6  M^t^orologique  de 
France 

Osservatorio  del  Gollegio 
Bomano    

Observatorio  de  Marina. . 


Government  Obeervatoiy 


Education  OfBoe 


Ige.  Wellsl  Association  for  promoting 
the  interests  of  the  Town 
of  Tnnbridge  Wells .... 
Observatoire    de     1*  Uni- 
versity    


Kaiserliche  Akademie  der 
Wissenschaften  


>t 


t» 


uigton   •• 


>Td 


K.  K.  Centralanstalt  fur 
Meteorologie  nnd  Erd- 
magnetismoB  


ti 


»» 


OesteTreiohische    Gesell- 

schaft  fiir  Meteorologie 

Chief  Signal  Office 

Natural  History  Society 


Salle  Variazioni  Periodiche  e  Non  Perio- 
diche  del  la  Temperatnra  nel  Clima  di 
Milano.    Memoria  di  Giovanni  Celoria. 
Snll'  Edisai  Solare  Totale  del  8  Giogno 

1239.    Memoria  di  GKovanni  Celoria. 
Sulle  Bnrrasohe  del  19e  del  26  Febbraio 
1876.   LetteredelDott.  F.MinaPalom- 
bo  e  del  Prof.  D.  Bagoi^L 
Bulletiino  Meteorologioo,  Vol.  iL,  No.  7; 
and  Vol.  is.,  No.  7. 
Bf  Padre  F.  Denza,  Director. 
BoUetm  Mensnel,  Nos.  89-41. 

By  M.  Mari6  Davy,  Director. 
Bnlledn  International. 

By  M.  U.  J.  Le  Verrier,  Director. 
Nonvedles  M^t^rologiqnes,  Jnne  to  Octo- 
ber 1871 ;  April  and  May,  1876. 
Bollettino  Meteorologioo,  March  and  April. 

By  Padre  A.  Seochi,  Director. 
Anales  Saplemento  Seccion  2.  Conferenoia 
Bobre  Meteorologia  Maiitima  oelebrada 
en  Londres  en  1874. 
Meteorological   Observations,    September 
to  December  1874. 
By   H.    C.  Bnssell,   B.A.,  F.B.A.a, 
Government  Astronomer. 
Journal  of  Ednoa^on,  March  to  May. 
By  Bev.  E.  ByeraoQ,  DJ).,  Superin- 
tendent. 
Pelton*8  lUuetrated  Guide  to  Tunbridge 
Wells  and  the  neighbouring  Seats,  Towns 
and  Villages.    By  J.  B.  Thomson,  M.  A. 
Bulletin  M^^orologique  Mensuel,  Vol.  vL, 
No.  10,  October  1874. 
By  H.  H.  HUdebrandsson,  Director. 
TJeber  die  Wasserabnahme  in  den  Quellen, 
Flussen  und  Str5men  bei  gleichaeitger 
Steigerung  der  Hochwasser  in  den  Cul- 
turlandem.    Von  Gustav  Wex. 
Bericht  der  zur  Begutachtung  der  Abhand- 
lung  des  Herm  Hofrathes  G.  Wex  fiber 
die   Wasserabnahme   in   den    Quellen 
und  Stromen  eingesetzten  CommiBsion* 
Beobachtungen,  February  to  May. 


Jahrbuch,  Band  x.,  1873. 

By  Dr.  C.  Jelinek,  Director. 
Zeitschrift,  Band  x.,  Nos.  7-12. 

Monthly  Weather  Beview,  May. 

By    Bri^idier-General    A.   J.  Ifyer, 
Chief  Signal  Officer. 
Iawb  and  List  of  Members,  February. 


Presented  by  Individuals. 


idge,  B.  G 


ti 


uun,  C,  M.D 


BW  8BBIX8.  —  VOL.  H. 


Spring  Frosts  in  the  United  Kingdom. 

Maximum  Temperature  in  May.    Letter  to  the  "  Torquay 

Dhrectory." 
Bemarks  on  Surface  Temperature  and  on  the  effect  of 

Shelter. 
Meteorological  Notes  for  1874. 

B.B. 
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Le  Conienr,  Col.  J.,  F.R.S. 


»« 


*t 
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Murray,  A.  E. 

Quetelet,  E 

RusflcU,  H.C.,B.A.,P.R.A.S. 
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Silver,  S.  W 
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Turtle,  Lancelot    
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The  Weather  at  Harbour  Grace,  Newfoundland, 

May. 
Abstract  of  Meteorological  Observations  taken  at  the 

Engineer  Observatory,  Chatham,  during  the  year  187' 
Monthly  Means  of  Meteorological  Observations  uid 

Rainfall  at  Chatham. 
Chart  showing  the  number  of  days  the  wind  bknn 

Chatham  from  each  point  of  the  Compass. 
Meteorological  Memoranda  for  Manchester  for  the 

ending  April  29th. 
Rain  for  the  first  four  months  in  1875. 
Newfoundland  Almanac,  1875. 
The  Proposed  Railwav  across  Newfoundland.    A 

delivered   in   the    New  Temperance   Hfdl,   by  FUIbl 

Morris,  February  9th. 
Results  of  Meteorological  Observations  made  at 

Kilmarnock,  Ayr,  March  and  April. 
*  The  Telegraphic  Journal  and  Electrical  Review.'    N( 

2,  8,  8, 18,  52-67. 
Proceedings  at  the  Meetings  of  the  Watford  Natoral 

Society,  May  13  and  June  10. 
\f  eteorological  Observations  taken  at  Guemaey,  Mudi 

May. 
On  the  rise,  progress,  and  present  state  of  Agrieutton 

Jersey,  a  lecture  written  at  the  desire  of  the 

Men's  Association  of  Jersey,  and  read  before  that 

on  the  16th  of  December,  1850.    By  Colonel  Le 

F.R.S.,  with  notes  added. 
On  the  varieties,  properties  and  classification  of  whMt 
Journal  of  the  Society  of  Arts,  No.  1171. 
The  Fenland  Meteorological  Circular  and  Weather 

April  to  June. 
Summary  of  a  Paper  on  *  The  Atmosphere,'  read  beloit^K 

Hastings  Historical  and  Philosophical  Society,  llazdi  &- 
Note  sur  la  Temperature  de  Thiver  de  1874-1875,  ptf 

Em.  Quetelet. 
Table  to  facilitate  finding  the  Humidity  of  the  Air. 
Description  of  an  Electrical  Barograph. 
The  Winds  of  Northern  India,  in  relation  to  the  Temp^ 
ture  and  Vapour  constituents  of  the  Atmosphore. 
H.  F.  Blanford,  F.G.S. 

•  The  Colonies,'  Nos.  183,  184,  186-189. 
Symons's  Monthly  Meteorological  Magazine,  April  to 
Symons's  British  Rainfall,  1874. 
Annuaire  de  la  Soci6t6  M6t6orologique  de  France.    TaU^^ 

M6t6orologiques,  1868,  FeuiUes  11-14;  1869,  5-10;  J 

1-6;  1872,1-4;  1874,1-4. 
Do.  Bulletin  des  Stances,  1870,  FeuiUes  9-21 ;  1875,  l-T^ 
NouveUes    M6t6orologiques,   1871,    Feuillee    5-10;    1  ^ 

6-11. 
Meteorological  Journal  of  the  late  Miss  Caroline  M 

worth.of  Cobham.November  1823  to  December  1884.  (ft# 

•  The  Academy,'  Nos.  157-164. 

•  Nature,'  Nos.  283-295. 
'  Public  Health,'  Nos.  17  and  24. 
Report  of  the  Medical  Officer  of  Health  to  the  U] 

Sanitaiy  Authority,  with  monthly,  quarterly,  and 

tables  of  Death  for  1874. 

he  Weather  at  Aghalee,  Lurgan,  February  to  ICay. 
On  a  necessary  correction  to  the  observed  height  of 

Barometer  depending  upon  the  Force  of  the  Wind. 

Captain  H.  James,  R.E.,  F.R.S. 
Account  of  the  Construction  of  a  Standard  Barometer, 

Description  of  the  Apparatus  and  Process  emjdoyed 

the  Verification  of  Barometers  at  the  Kew  Obserfata: 

By  J.  Welsh, 
lecherches    sur  les  Variations  qui  ont  lien  k 

periods  de  la  joum6e  dans  la  temperature  dee  ooiiel» 

inf^rieurs  de  I'Atmosphdre,  par  M.  le  Prof.  Manet. 
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XXXVllI.  Remarks  on  some  practical  points  connected  with  the  construction 
of  Lightning  Conductors.  By  Bobbbt  Jakbs  Mann,  M.D.,  F.B.A.S., 
President. 

[Beceived  April  2lBt.    Bead  May  19th,  1875.] 

Thbbb  are  certain  principles,  bearing  practically  npon  the  efficient  protection 
of  buildings  from  injary  by  lightning,  which  are  well  ascertained,  and  which 
are  now  looked  upon  as  established  &cts  in  electrical  science.  Thus,  for 
instance,  it  is  well-known  that  the  primary  aim  of  the  architect  or  engineer 
who  attaches  a  lightning  conductor  to  any  building,  is  to  furnish  a  path  for 
the  electrical  discharge  that  shall  afford  the  least  possible  resistance  to  its 
passage,  or,  in  another  form  of  expression,  a  ready  way  for  the  escape  of 
the  pent-up  force.  This  end  is  gained — ^first,  by  employing  a  metal  that  is 
in  itself  a  good  conductor  of  electrical  action :  and  secondly,  by  taking  care 
that  the  dimension  of  the  metallic  conductor,  whether  it  have  the  form  of 
strip,  rod,  or  rope,  is  ample  for  the  work  that  it  has  to  do ; — ^that  there  is 
large  and  free  communication  between  it  and  the  earth,  which  is  the  great 
electrical  reservoir  of  Nature ;  and  that  there  is'no  break  of  metallic  continuity, 
— ^no  obstruction  to  the  free  and  unimpeded  movement  of  the  discharge  any 
where. 

When  the  question  of  the  character  and  size  of  the  lightning-rod,  which 
may  be  expected  to  fulfil  these  conditions  satisfactorily,  was  examined  by  the 
French  electricians  in  the  year  1828,  and  still  more  recently  in  1854,  it 
was  held  that  a  quadrangular  iron  bar,  three-quarters  of  an  inch  id  diameter, 
was  sufficient  in  conducting  power  for  all  purposes.  Since  that  time  ropes 
of  metallic  wire  have  pretty  well  superseded  the  employment  of  solid  bars, 
on  account  of  the  greater  &ciHty  with  which  they  can  be  applied  to  objects 
of  irregular  form,  and  on  account  of  the  readiness  with  which  they  can  be 
oonstmeted,  in  unbroken  continuity,  to  any  length.     Copper  is,  also,  very 
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generally  used  in  preference  to  iron,  because  of  its  superior  transnuttiDg 
power,  and  of  its  greater  immunity  from  corrosiye  oxidation  when  exposed  in 
moist  air.  In  reality,  however,  the  selection  of  iron  or  copper  is  not  of 
material  importance,  if  the  sur&ce,  in  tiie  case  where  iron  is  employed,  be 
protected  from  oxidation  by  a  coating  of  zinc,  and  if  the  size  of  tiiie  xope  or 
bar  be  sufficiently  great  to  compensate  for  the  inferiority  of  its  transmitting 
power.  That  is  to  say,  a  large  rope  or  bar  of  iron  conducts  quite  as  freely 
and  well  as  a  small  rope  or  bar  of  copper.  Copper  is  about  five  times  as 
good  a  conductor  of  electrical  force  as  iron ;  an  iron  rope  or  rod,  to  peribnn 
the  same  work,  should,  therefore,  have  at  least  a  sectional  area  five  times  as 
large  as  a  copper  rod  or  rope.  It  must,  however,  always  be  bume  in  mind 
that  the  resistance  of  a  metal  conductor  increases  with  its  length,  and  thai, 
therefore,  for  the  protection  of  lofty  buildings,  larger  ropes  or  rods  are 
required  than  need  be  employed  for  lower  structures.  The  facility  of  eleetiieal 
transmission  in  any  conductor  is  practically  in  the  exact  ratLo  of  the  co- 
efficient of  the  conductibility  of  the  metal,  multiplied  by  the  section  of  the 
rod,  and  divided  by  its  length. 

The  French  electricians  of  the  present  day  adopt  copper  wire  xopes  of 
from  four-tenths  to  eight-tenths  of  an  inch  for  each  82  feet  of  hei^^ 
Mons.  B.  Francisque  Michel,  who  is  at  the  present  time  the  scientific  adviser 
of  the  French  Governmental  Department  of  Works  in  such  matters,  seems 
to  consider  a  rope  of  galvanised  iron  wire,  eight-tenths  of  an  inch  in 
diameter,  to  be  ample  for  most  purposes.  Mr.  Faulkner,  of  Maneheeter,  has 
recently  used  in  the  protection  of  St.  Paul's  Cathedral,  which,  even  within 
the  last  three  years,  was  found  to  be  in  a  very  faulty  state  in  regard  to  its 
safety  from  lightning,  a  copper  wire  rope,  half  an  inch  in  diameter,  which  is 
made  of  eight  strands  of  one-tenth  of  an  inch  copper  wire,  coiled  round  a 
core  of  seven  smaller  copper  wires  of  about  one  half  that  diameter.  This 
copper  rope  weighs  six  ounces  and  three-quarters  to  the  foot.  Eight  of 
these  ropes,  in  the  case  of  St.  Paul's,  have  been  brought  down  fixm  the 
golden  cross,  which  surmounts  the  dome,  to  the  ground:  the  element  of 
great  height  in  this  instance  has,  therefore,  been  amply  provided  for. 

Mr.  Faulkner  frequently  uses,  for  the  connection  of  large  iron  pillars  and 
other  metallic  masses  in  large  factories,  and  for  earth-contacis  with  the 
pillars,  large  bands  of  solid  copper  of  No.  11  Birmingham  iron  wire  gauge, 
and  four  inches  broad,  and  which  weigh  one  pound  thirteen  ounces  to  the 
foot.  Messrs.  Sanderson  and  Proctor,  of  Huddersfield,  manufitctore  a 
very  convenient  kind  of  copper  tape  for  lightning  conductors,  which  is  three 
quarters  of  an  inch  wide,  and  an  eighth  of  an  inch  thick,  which  has  even 
more  flexibility  than  wire  rope,  and  which  can  be  made  in  continuous 
stretches  of  great  length  with  equal  facility.  Strips  have  the  advantage  over 
rope  in  one  particular.  They  are  free  from  the  strain  which  is  prone  to  be 
set  up  in  the  molecular  condition  of  rope  under  the  operation  of  twisting. 
Mr.  Gray,  of  Limehouse,  refers  to  some  instances  in  which  copper  rope  has 
seemed  to  have  been  rendered  incompetent  for  its  conducting  work  by  the 
influence  of  the  strain. 
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There  is  one  condition  in  the  arrangement  of  a  lightning  conductor  which  is 
even  more  important  than  the  conducting  capacity  of  the  rope  or  rod ;  namely, 
the  freedom  of  its  electrical  communication  with  the  earth.  In  the  caie  of  a 
rain  pipe,  it  would  he  of  no  practical  utility  to  put  up  a  pipe  of  four  inches 
diameter,  if  the  hole  below  for  the  escape  of  the  water  were  contracted  to  an 
aperture  of  a  quarter  of  an  inch.  Yet  the  arrangements  that  are  very  com- 
Bionly  made,  in  what  is  termed  protecting  a  house  from  lightning,  are  even 
infinitely  worse  than  this.  It  is  quite  a  common  occurrence  to  find  lightning 
oonductors  with  ten  thousand  times  less  outflow  for  the  electrical  force  be- 
neath, than  there  is  passage  for  it  through  the  main  channel  of  the  rod. 
The  result  in  such  cases  is  that  the  entire  conductor  is  reduced  in  vertical 
effectiveness  to  the  proportions  of  its  weakest  or  smallest  part;  that  is,  it  is 
made  inefficacious  entirely  for  the  work  that  it  is  expected  to  do.  This 
practical  evil  is,  also,  increased  in  an  enormous  degree  from  the  unfortunate 
fact  that  lightning  conductors  tend  continually  to  get  less  and  less  efficacious 
IB  their  earth-contacts  from  natural  causes.  The  metallic  surfiuses  below  the 
ground  become  covered  over  with  thick  crusts  of  oxidation,  and  are  eaten 
away  from  combined  chemical  and  electrolytic  agency ;  and  as  this  occurs, 
^ey  afford  no  visible  or  palpable  indication  of  the  growing  defect,  until 
grave  mischief  happens  from  some  chance  lightning  stroke.  Faulty  earth- 
oontacts  are  unquestionably  the  most  frequent  cause  of  £Eulure  of  lightning 
rods  to  perform  the  office  for  which  they  are  designed. 

MM.  Pouillet  and  Ed.  Becquerel  have  entered  upon  some  very  laborious 
and  exact  experiments  to  determine  the  relative  capacities  of  pure  wat^r  and 
metallic  copper  to  conduct  an  electrical  current  or  discharge ;  and  they  have 
arrived  at  the  conclusion  that  metallic  copper  conducts  6,754  million  times 
more  readily  than  pure  water.  In  accordance  with  this  deduction,  a  copper 
rod,  if  it  were  made  for  electrical  purposes  to  terminate  in  an  earth-contact 
of  pure  water,  would  need  to  have  a  surface  exposed  to  the  water  6,754 
million  times  larger  than  the  sectional  area  of  the  rod.  This  theoretical  con- 
efaukm  is,  however,  materially  affected  by  the  fact  that  it  is  not  pure  water 
that  is  encountered  in  the  pores  of  the  moist  ground.  It  is  water  that  con- 
tains various  saline  principles  and  other  matters  in  solution;  and  these 
dissolved  matters  increase  its  power  of  electrical  transmission  enormously. 
From  this  cause,  and  from  some  other  correlative  influences,  it  has  been 
found  that  if  1,200  square  yards  of  actual  contact  with  moist  earth  is  pro- 
vided ibr  a  copper  rope  or  rod  eight-tenths  of  an  inch  across,  that  proves  to 
be  an  ample  allowance  for  all  purposes.  But  even  that,  it  will  be  observed,  is 
somewhat  of  a  formidable  task.  It  means  an  actual  surfiice  of  contact  84  yards 
aeroos  in  both  directions.  The  most  ready  and  immediate  means  by  which 
this  large  earth-contact  can  be  made  in  towns  is  by  effecting  an  intimate 
metalfic  connection  between  the  lightning  rope  and  the  metallic  pipes  of  the 
water  supply.  Where  this  cannot  be  done,  other  expedients  have  to  be 
adopted. 

The  French  electricians  have  recently  contrived  a  stout  harrow  of  galvanised 
iron  with  down-hanging  teeth  for  the  accomplishment  of  their  earth-contacts ; 
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and  they  pack  this  harrow  away  into  some  moiflt  parfc  of  the  gnmnd,  siir- 
roonding  it  carefully  with  a  mass  of  broken  coke.    M.  CaUaad,  a  Frendi 
electrical  engineer  of  some  distinction,  has  a  refinement  eren  npon  this. 
He  anchors  his  rope  in  an  nndergroond  basket  of  netted  wire»  by  means  of 
a  kind  of  coarse  iron  grapnel,  with  four  up-tomed  and  four  down-tanied 
teeth ;  and  he  packs  round  the  grapnel,  within  the  wire  basket,  with  broken 
coke.    The  coke  is  a  very  admirable  agent  for  establishing  the  dactrieal 
communication  between  the  earth  and  the  rope  or  rod,  on  aceoimt  of  its 
great  porosity.     It  is  immediately  saturated  with  moisture,  when  it  is  pkeed 
in  moist  earth.    M.  Callaud  has  ascertained  that  two  bushels  and  a^A- 
tenths  of  porous  coke  afford  the  1,200  square  yards  of  contact-snrfiMe  thai 
are  required.    The  alternative,  when  neither  the  harrow  nor  the  gra{mel  are 
employed,  is  to  make  a  five-inch  bore  down  twenty  feet  into  the  moist  eaiih; 
to  insert  into  this  bore  the  lower  end  of  the  conductor,  whether  rod  or  rope; 
and  then  to  ram  it  well  round  with  broken  coke,  until  the  bore  is  fiDed. 
Horizontal  trenches  opened  out  in  the  actually  moist  ground,  and  with  the 
end  of  the  conductor  distributed  into  them,  with  a  surrounding  packing  of 
coke,  answer  very  much  the  same  purpose.     Messrs.  Gray  and  SoOy  of 
Limehouse,  employ  for  their  earth-contacts  two  divergent  trenches  of  tliis 
character,  each  about  sixteen  feet  long. 

My  friend.  Dr.  Williams,  who  is  a  keen  observer  of  most  matters  that 
concern  atmospheric  meteorology,  tells  me  that  in  the  neighbourhood  of  Gais, 
near  to  St.  Gall  and  Appenzel,  the  beginning  of  the  Highlands  immediately  to 
the  south-west  of  Lake  Constance,  there  are  firom  two  to  ei^t  ligihtzung  con- 
ductors to  every  house,  and  there  are,  nevertheless,  conflagrations  from  tihe 
discharge  of  lightning  upon  the  houses  every  season.  The  lightning  con- 
ductors are,  obviously,  inefiiciont  for  the  work  which  they  are  intended  to 
perform,  and  Dr.  Williams  ascribes  this  to  the  insufficiency  of  the  earth- 
contacts.  The  soil  consists  principally  of  porous  limestones  and  oon^o- 
merates,  which  dry  very  rapidly ;  and  in  all  probability  the  lightning  rods  are 
just  placed  in  contact  with  the  dry  rock,  without  any  attempt  to  compensate 
the  dryness  by  special  contrivances  for  enlarging  the  sur&ce  of  commani- 
cation.  The  rods  are,  consequently,  very  much  in  the  condition  of  the  wdl- 
known  case  of  the  lighthouse  at  Genoa,  in  which  the  lightning  conduetc»r  was 
terminated  below  in  a  stone  rain-water  cistern  especially  constructed  to  keep 
out  the  infiltration  of  the  sea,  or  of  my  own  instance  of  the  li^^tning  rod  of 
a  church  tower  which  was  packed  away  at  the  bottom  in  the  inside  of  a  f^ass 
bottle. 

Perhaps  the  most  important  advance  that  has  been  made  by  electrieal 
science  in  recent  days,  in  regard  to  the  establishment  of  efficient  earth- 
contacts  for  lightning  rods,  is  the  assertion  of  the  principle  that  the  efficiency 
of  the  earth- contacts  must  be  in  all  cases  tested  by  actual  experimental 
proof.  The  circumstances  upon  which  the  free  transmission  of  the  electrical 
force  depend  are  so  complex  and  varied,  that  it  is  only  when  a  direct  investi- 
gation of  the  freedom  of  the  transmission  has  been  made  in  any  indiTidual 
case,  t!iat  all  the  requirements  of  exact  science  can  be  held  to  have  been 
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efficiently  fidfilled ;  and  it  fortunately  happens  that  there  is  an  instrument  in 
the  hands  of  scientific  men,  which  enables  this  crucial  test  of  efficiency  to 
be  very  readily  applied.     This  instrument  is  the  galvanometer.     The  needle 
of  a  galvanometer  is  deflected  by  an  electrical  current  passing  through  the 
coil  of  the  wire  to  an  extent  which  indicates  the  readiness  with  which  the 
current  is  transmitted  through  the  coil.     Now,  if  both  terminals  of  the  wire 
of  a  galvanometer  are  pla(;ed  in  direct  communication  with  each  other, 
through  short  circuit,  with  a  Leclanche  Battery  of  a  couple  of  cells  coupled 
np  into  the  circuit,  and  the  degree  of  the  d^ection  of  the  magnetic  needle 
under  this  circumstance  of  free  and  entirely  open  transmission,  be  noted, 
this  at  once  becomes  a  standard  with  which  any  less  free  transmission  of  the 
eurrent  can  be  compared.     If,  then,  all  other  circumstances  being  the  same, 
the  short  circuit  is  broken,  and  one  terminal  of  the  wire  of  the  galvanometer 
18  placed  in  communication  with  a  gas  pipe  unquestionably  in  unimpeded  com- 
munication with  the  earth,  and  the  other  terminal  is  placed  in  electrical  com- 
munication with  the  rope  or  rod  of  a  lightning  conductor,  the  circuit  in  such 
case  has  to  be  completed  through  the  earth-contact  of  the  conductor,  instead 
of  through  the  shorter  route,  and  if  there  is  any  increase  of  resistance  or 
impediment  there,  this  at  once  becomes  manifest  in  the  deflection  of  the 
needle  of  the  galvanometer  being  to  that  extent  less  than  it  was  in  the 
prex^ous  arrangement  with  that  circuit.     If  the  earth-contact  of  the  lightning 
rod  is  sufficiently  open  and  perfect,  the  deflection  of  the  galvanometer  is  very 
nearly  the  same  in  both  instances.     In  the  arrangements  carried  out  within 
the  last  two  years  for  the  protection  of  St.  Paul's  by  Mr.  Faulkner,  every 
large  mass  of  metal  in  the  construction  of  the  building  was  brought  in  suc- 
cession into  metallic  connection  with  the  main  track  of  the  lightning  con- 
ductor, and  was  never  left,  in  any  instance,  until  the  indications  of  the 
galvanometer  manifested  that  the  earth-contact  from  it  was  virtually  open 
and  free,  at  least  to  within  one  or  two  degrees  of  the  deflection  of  the  needle. 
The  copper  ropes  terminate  with  carefully  rivetted  attachments  in  copper 
plates,  which  are  pegged  into  the  moist  earth  of  the  sewers  beneath  the 
streets  surrounding  the  Cathedral. 

Mr.  Spiller  has  drawn  attention  to  the  very  common  occurrence  of  the 
rapid  destruction  of  a  copper  lightning  conductor  attached  to  a  chimney-stack, 
ihrough  the  influence  of  the  sulphurous  vapours  emitted  from  the  burning 
eoal ;  and  has  suggested  that  nickel  plating  may  aflbrd  an  efficient  remedy  to 
the  evil,  as  he  finds  there  is  not  the  slightest  action  upon  a  nickel-plated 
surface,  after  it  has  been  buried  for  weeks  in  powdered  sulphur.  It  un- 
fortunately  happens,  however,  that  the  conducting  power  of  nickel  is  very 
low,  in  comparison  with  that  of  copper — lower  even  than  that  of  platinum. 
If  silver  beiaken  as  the  standard  of  conductibOity,  and  be  estimated  as  100, 
then  the  relative  value  of  the  conducting  power  of  copper,  platinum  and 
nickel,  is:— copper,  91*4;  platinum,  8*1;  and  nickel,  7*7.  The  relative 
resistance  of  the  same  metals  to  the  transmission  of  the  electric  force, 
if  silver  be  taken  as  a  standard  at  100,  are  respectively: — copper,  109*8; 
platinnm,   1248*4;    nickel,    1428.      Protection    from    such    fumes  would 
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probably  be  quite  efficiently  proTided  if  the  copper  conductor  were  cut- 
fully  enclosed  within  a  leaden  tube  soldered  over  the  ecmdudor  st  its 
extremities,  wherever  damage  from  this  cause  has  to  be  i^ipr^eoded. 
This  plan  is  adopted  by  the  French  electricians  very  satisfiMton]^  in 
establishing  earth-contacts,  wherever  there  are  ammoniacal  vapours  pmeut 
in  the  ground.  Messrs.  Sanderson  and  Proctor  state  thai  they  are  infao- 
ducing  ebonite  tabes  for  the  same  purpoee. 

Whenever  different  lengths  of  a  lightning  conductor  have  to  be  joined, 
this  requires  to  be  done  with  the  utmost  nicety  and  care.  If  there  is  eny 
break  in  the  metallic  continuity,  it  materially  increases  the  resistance,  and 
impairs  the  efficiency  of  the  conductor.  In  the  case  of  metaDie  ropes,  the 
wires  are  generally  untwisted  and  spliced  together,  where  the  contact  his  to 
be  made,  and  the  joint  is  afterwards  dipped  into  melted  solder.  Mr. 
Faulkner  effects  the  union  of  his  broad  copper  straps  by  covering  the  joint 
with  an  overlapping  plate,  and  screwing  the  whole  firmly  together  by  seram 
passed  through  the  thicknesses  of  the  overlapping  parts.  M.  Fxindi^ 
Michel,  in  renovating  and  perfecting  the  attachment  of  many  of  the  impeked 
lightning  conductors  famished  to  the  public  monuments  in  Paris,  has  ad(^ited 
the  ingenious  expedient  of  screwing  on  washers  of  soft  lead  very  firmlj  be- 
tween the  contiguous  sorfEuses  of  the  interrupted  joints,  and  then  covering 
the  whole  joint  up  with  a  coating  of  melted  solder. 

The  instructions  of  the  French  Academic  des  Sciences,  issued  by  Pomllei 
in  1854,  directed  that  the  lightning  conductor  should  be  terminated  above  hj 
a  solid  rod,  if  of  iron,  two  inches  and  a  .quarter  in  diameter,  carried  up  from 
fifteen  to  thirty  feet  above  the  highest  point  of  the  building  to  be  protectei 
The  reason  for  this  increase  in  the  dimension  of  the  rod  at  its  upper 
extremity  is  found  in  the  well-known  fact,  that  the  largest  disruptive  effort  is 
exerted,  when  an  electrical  discharge  occurs  through  a  line  of  condaetiog 
metal,  at  the  two  opposite  extremities  of  the  conductor.     On  this  acoonot, 
both  the  earth-contact  and  the  upper  termination  must  be  strengthened  to 
meet  this  strain.     When  points  are  employed  at  the  upper  termination  of  ^ 
lightning  conductor,  however,  the  need  for  this  increased  size  is,  to  a  oon- 
siderable    extent,  obviated,    in    consequence   of   the    point  setting  up  ^ 
continuous  stream  of  low  tension.    The  real  value  of  the  point,  indeed,  ^ 
due  to  this  peculiarity.     A  well-arranged  lightning  conductor,  fumisbed 
with  efficient  terminal  points,  discharges  or  saturates  a  thunder-cloud  at  > 
great  distance  silently,  and  almost  certainly  prevents  any  actual  disruptita 
discharge,  or  flash,  of  the  lightning.     The  immediate  consequence  of  this '% 
that  the  electrical  discharge  passing  through  the  conductor  never  reaches  the 
condition  of  high  tension.    It  flows  off  in  a  gentle  stream,  which  never  it 
any  time  has  expansive  energy  enough  to  burst  out  from  the  channel  pro- 
vided for  its  conveyance,  or  to  produce,  by  induction,  return  shocks,  or  other 
sudden  and  violent  effects  of  an  inductive  character.     The  blunt  conductor, 
struck  by  a  true  flash  of  lightning,  on  the  other  hand,  although  it  may 
convey  the  discharge  to  the  ground,  is,  at  the  instant  of  the  passage,  filled 
with  a  force  of  such  high  tension  and  of  such  energetic  e}i;pan8ion,  that  it  is 
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ready  to  leap  fbrih  from  the  conductor  to  anj  body  conyeniently  near,  upon 
the  slightest  excuse  or  provocation.  A  living  person  may  embrace  a  light- 
ning rod  discharging  a  thunder-cloud  through  a  point,  without  knowing 
any  thing  about  the  matter;  but  he  could  not  do  the  same  thing  with  a  blunt 
lightning  conductor  discharging  a  thunder-cloud,  without  incurring  the 
greatest  personal  danger.  There  are  various  simple  experiments  by  which 
this  partieolar  power  of  the  point  may  be  familiarly  illustrated ;  but  a  vei^ 
remarkable  and  telling  instance  of  this  power  has  Just  been  communicated  to 
me  by  Mr.  F.  G.  Smith,  in  allusion  to  some  remarks  I  had  printed  on  the: 
snlgect.  Mr.  Smith  was  engaged  in  the  August  of  1865  in  ascending  the 
lingnard  Mountain  from  Pontresina  in  the  Engadine  with  three  companions, 
and  was  caught  during  the  ascent  in  bad  weather.  He  nevertheless  reached 
the  summit,  which  is  a  sharp,  narrow  ridge,  shaped  like  the  back  of  a  horse, 
and  11,000  feet  above  the  sea.  At  one  end  of  the  ridge  there  is  a  flag-stafiT 
tipped  with  an  iron  point,  and  at  the  opposite  end  an  observation  disc  of  the  same 
he%ht,  covered  with  an  ijron  hood.  When  he  stood  upon  this  ridge  there  waa 
nothing  visible  around  but  grey  mist  and  &lling  snow,  and  almost  immediately 
the  otherwise  death-like  stillness  of  the  gloomy  spot  was  broken  by  a  strange 
intermitting  noise,  resembling  the  rattling  of  hailstones  against  the  panes  of 
a  window.  A  careful  investigation  of  the  cause  of  this  noise  soon  made  it 
apparent  that  it  proceeded  from  the  flag-staff,  and  that  it  was  sometimes  at 
the  top,  sometimes  at  the  base,  then  quivering  all  through  from  top  to 
bottom,  now  loud,  now  soft,  but  never  ceasing  for  a  moment.  The  rattling 
was  in  reality  due  to  the  passage  of  a  continuous  stream  of  electrical  dis- 
charge from  the  cloud,  in  which  the  summit  of  the  mountain  was  wrapped, 
down  the  flag- staff.  After  a  little  time  the  entire  party  held  up  the  pointed 
ends  of  their  alpen-stocks  into  the  air,  and  immediately  the  same  rattling 
noise  appeared  in  each,  and  the  electrical  discharge  was  felt  by  each 
individual  passing  through  them  and  causing  a  throbbing  in  the  temples  and 
a  tingling  in  the  finger-ends.  The  noise  was  still  going  on  vigorously  when 
Mr.  Smith  left  the  summit,  after  a  sojourn  upon  it  of  three-quarters  of  an 
hour.  The  broad  iron  hood  and  flat  observation  plate  in  the  mean  time  were 
perfectly  untouched  by  the  discharge. 

Some  distinguished  electricians  of  a  past  age  maintained  that  it  was  of  no 
importance  whatever  to  place  a  sharp  poiat  upon  the  top  of  a  lightning  rod, 
because  even  a  metallic  ball  some  inches  across  is  virtually  a  point  to  a 
thnnder-cloud,  on  account  of  its  being  so  very  much  smaller  than  the  cloud. 
This,  however,  is  certainly  a  mistake.  Mons.  Gavarret,  Professor  of  Natural 
Philosophy  to  the  Faculty  of  Medicine  at  Paris,  in  some  very  beautifril 
experiments,  has  shown  that  the  tension  or  striking  force,  which  can  be  pro- 
duced in  the  prime  conductor  of  an  electrical  machine,  is  progressively 
diminished  as  longer  and  sharper  points  are  brought  into  operation  in  the 
neighbourhood,  to  draw  off  the  charge.  The  points  are  placed  a  little 
distance  away  from  the  conductor,  and  are  attached  to  an  earth  wire.  If  a 
slender  and  sharp  point  exerts  more  exhausting  influences  over  the  charged 
eonductor  than  a  coarse  and  blunt  one,  it  is  perfectly  clear  that  a  point 
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most  exert  a  stronger  inflnenoe  orer  a  eliarged  doad  than  an  imdiarpeDed 
rod  or  a  ball. 

Platinum  has  been  very  generally  reoommended  for  the  eonatnietion  of  tiie 
points  of  lightning  rods,  on  account  of  its  property  of  remaining  sharp  and 
uncorroded  when  left  freely  exposed  to  the  moist  air,   and  even  when 
frequently  transmitting  streams  of  eleetrical  discharge.    Platiniim  is  one  of 
the  most  difficult  metals  to  melt,  and  is  comparatively  indifferent  to  the  diemieal 
attractions  of  oxygen.     But,  on  the  other  hand,  it  is,  unfortunate]^,  not 
a  good  conductor  of  electricity.    It  has  twelve  times  less  eonducting  power 
than  silver,  and  eleven  times  less  conducting  power  than  copper.     The  em- 
ployment of  platinum  as  the  upper  terminal  of  a  lightning  o(mduetor 
consequently  increases  the  resistance  of  the  rod,  on  the  ground  of  ocmstitaeDt 
material,  at  the  same  time  that  it  reduces  the  resistance  by  figure  when  in 
the  pointed  form.     Mons.  Francisque  Michel,  the  Superintendent  of  the 
Electrical  Department  of  the  Public  Works  at  Paris,  has,  eonseqoentfy, 
superseded  platinum  by  an  alloy  of  copper  and  silver,  which  contains  165 
parts  of  copper  to  885  parts  of  silver.     This  form  of  point  keeps  its  sharpness 
very  well,  and  conducts  quite  as  freely  as  the  copper  conductor.    The  pomts 
are  about  two  inches  long,  and  are  shaped  off  to  a  cone,  having  an  angle  of 
fr^m  seven  to  ten  degrees.    They  are  so  contrived  that  they  can  be  screwed 
firmly  home  into  a  socket  provided  for  them  at  the  end  of  the  copper  rod. 
Plain  copper  points,  however,  answer  all  purposes  very  well  if  they  an 
examined  from  time  to  time,  and  kept  fairly  shiirp  and  dean,  and  especiaOj 
when  several  points  are  used  in  the  place  of  one  pointed  terminal.    The 
multiple  point  is  gradually  making  its  way,  as  it  thoroughly  deserves  to  do, 
into  general  use,  and  into  the  confidence  of  scientific  men.     Various  foriRS  ot 
it  have  been  devised ;  but  all  that  is  really  practically  needed  is,  that  tiie 
conductor  shall  be  branched  out  above,  and  forked  out  in  all  direction^ 
so  that  there  shall  be  points  every  where  projecting  beyond  the  cone  of  pro- 
tection recognised  by  the  electrician,  which,  to  make  the  protection  entirely 
reliable,  should  have  a  perpendicular  height  at  the  apex  of  something  li^ 
half  the  breadth  of  the  building.     Wherever  the  building  extends  beyond,  or 
even  approaches  near  to  the  limits  of  this  conical  surface,  there  should  be  % 
point  pushed  out  a  little  further  still,  and  at  the  same  time  connected 
metallically  with  the  general  stem  of  the  conductor.     M.  Melsens,  the  Bel^in 
electrician,  who  has  recently  perfected  the  protection  of  the  Hotel  de  ViBe 
in  Brussels,  has  left  that  large  building  literally  bristling  over  with  points. 
There  are  as  many  as  228  copper  points  and  86  iron  points  comprised 
within  this  system  of  defence,  and  it  is  quite  impossible  to  conceive  a&J 
more  effectual  arrangement  of  the  upper  terminab  of  a  lightning  conductor. 
M.  Melsens  in  his  practice  adopts  the  generally  accepted  plan  of  con- 
necting all  large  metallic  masses  contained  within  the  building  with  the  main 
stretch  of  the  conductor;  but  he  does  this  after  a  fashion  somewhat  peculiar 
to  himself.    He  makes  the  connection  by  means  of  closed  eircuUSf  that  is,  he 
attaches  the  metallic  mass  to  the  lightning  rod  by  two  distinct  metallic 
strands,  carried  to  two  distinct  points  of  the  rod.     He  considers  that  in 
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this  way  the  protection  against  inductive  disturbance  and  return-shocks  is 
more  absolute  and  complete ;  and  he,  no  doubt,  has  in  support  of  his  view 
the  authority  of  Professor  Zenger,  of  Prague,  who  has  devised  some  experi- 
ments which  he  conceives  to  demonstrate  that  the  best  of  all  protectors  is  a 
circular  segment  of  metal  carried  transversely  overhead  across  the  area  con- 
taining structures  that  have  to  be  defended.  M.  Francisque  Michel,  "and 
most  of  our  own  electrical  engineers,  in  the  mean  time  adhere  to  the  practice 
of  connecting  all  large  masses  of  metal  in  a  building  with  the  lightning  con- 
ductor by  a  single  metallic  strand. 

M.  Oallaud,  a  French  electrician  who  has  recently  printed  an  interesting 
hixk'  on  '  The  Lightning  Conductor,*  objects  strongly  to  this  practice  of 
connecting  masses  of  metal  entering  into  the  construction  of  the  building 
with  the  lightning  rod,  and  also  insists  upon  the  insulation  of  the  rod  itself 
from  the  masonry  of  the  building  by  non-conducting  supports,  such  as  are 
nfled  with  telegraph  wires, — an  expedient  that  has  been  for  some  time  almost 
Tuuversally  abandoned,  so  far  as  the  lightning  rod  is  concerned.  M. 
Oa]]aud*8  reason  for  this  course  is  perfectly  intelligible.  He  contends  that 
metallic  masses  employed  in  the  ordinary  work  of  construction  are  firequently 
placed  where  living  people  have  occasional  access  to  them,  as  in  the  instance 
of  an  iron  balcony  projecting  in  front  of  a  French  window ;  and  that  where 
this  is  the  case,  the  danger  of  such  people  is  materially  increased  if  the 
metal  work  or  balcony  is  connected  with  the  conductor,  because  then  the 
living  body  is  apt  to  form  a  stepping-stone  of  approach,  if  the  lightning 
passes  that  way  to  the  system  of  the  conductor.  M.  Gallaud  argues, 
and  so  &r  argues  correctly,  that  the  lightning  rod  is  very  much  more 
likely  to  be  struck  than  the  masonry  or  woodwork  of  a  building,  and  that 
any  metallic  appendage,  such  as  an  iron  balcony,  stands  in  the  category  of  the 
conductor  when  it  is  connected  with  it,  and  in  that  of  the  masonry  when  it  is 
not  so  connected.  Thus,  a  living  person  placed  near  to  a  balcony  that  is 
connected  with  the  rod  is,  in  the  same  degree,  more  likely  to  be  struck  by  a 
discharge  than  a  person  placed  near  a  balcony  that  is  without  such  metallic 
connection.  The  practical  inference  is,  that  metallic  masses  in  a  building 
should  always  be  metallically  coupled  up  with  the  lightning  conductor  when 
they  are  so  situated  that  they  are  not  liable  to  have  living  persons  near  to 
them  during  the  prevalence  of  a  storm,  and  that  they  should  be  left  unattached 
to  the  conductor  when  they  are  so  situated  as  to  be  of  ready  access  to 
persons  inhabiting  the  buildings.  It  should,  however,  be  also  clearly  under- 
stood, that  this  connection  or  non-connection  of  incidental  masses  of  metal  is 
of  no  practical  moment  whatever  when  a  building  comprising  them  has  a 
really  efficient  lightning  conductor,  with'  ample  earth-contacts  and  an 
abundant  supply  of  well-arranged  points  dominating  its  entire  mass.  It  is 
only  when  a  conductor  is  in  so  imperfect  a  state,  or  is  so  badly  planned,  that 
Bubordinate  masses  of  metal  can  act  as  recipients  and  feeders  of  the  dis- 
charge through  the  earth-contacts,  that  the  question  of  connection  of  such 
masses  with  the  conductor  becomes  one  of  practical  moment.  A  properly 
planned  lightning  conductor  should  cover  and  afford  absolute  protection  to 
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all  that  a  house  comprises  and  contains,  and  ahonld  lendar  a  lightning  aizdM 
to  any  sabordinate  part  of  the  stractore  a  Tirtoal  impossibility.  M.  CaSaiid 
seems  to  insist  upon  the  sapport  of  the  lightning  rod  by  insnlating  attach- 
ments, principally  becaose  it  is  a  part  of  his  general  principle  of  avoiding 
electrical  connection  with  the  structures  of  the  building.  My  own  impression 
upon  this  point,  however,  is  that  it  is  certainly  a  work  of  superfluity  to  take 
any  trouble  about  such  insulation.  In  a  considerable  experience  with  li^^ 
ning  conductors,  in  which  insulation  has  never  been  adopted,  I  have  never 
known  any  case  of  injury,  even  of  the  most  trifling  kind,  from  this  eanse. 
Messrs.  Gray  and  Son  have  met  with  one  curious  and  notable  case,  in  which 
a  copper  rope,  which  had  been  grasped  by  insulating  conductorB,  had  been 
broken  and  disintegrated  wherever  the  rope  had  been  conneeted  with  an 
insulator.  This  result,  however,  was  most  probably  due  to  some  meehanical 
cause,  aflecting  the  molecular  condition  of  the  strained  wires  at  those  points. 

The  insulation  of  the  rod  certainly  promotes,  rather  than  prevents,  the 
production  of  the  incidental  sympathetic  discharges,  which  are  known  as 
'*  return  shocks.**    These  "  return  shocks**  are  entirely  due  to  the  operation 
of  induction.    When  a  lightning  rod  is  placed  in  a  state  of  high  electrical 
tension,  in  consequence  of  being  under  the  influence  of  a  neighbouring  stoim- 
xsloud,  it  immediately  calls  up  inductively  a  similar  state  of  electrical  dis- 
turbance and  tension  in  material  masses  that  are  near  to  it,  but  separated 
from  it  by  a  non-conducting  space  or  gap.    When  the  storm-cloud  is  suddeolj 
discharged  under  such  circumstances,  whether  through  the  conductor,  or  bj 
some  other  route,  the  tension  in  the  conductor  is  instantaneously  reHevad, 
and  at  the  same  moment  all  secondary  tensions  produced  by  it  are  also 
terminated  in  the  same  instantaneous  fashion.      The  secondary  tensionSt 
under  these  circumstances,  are  very  apt  to  leap  to  the  earth  through,  more 
or  less,  imperfectly  conducting  routes  of  their  own  improvising,  and  to  pro- 
duce some  mechanical  disruption  in  doiag  so.     The  proper  and  effective  core 
for  such  incidental  disturbances  is,  the  employment  of  such  a  system  of 
pointed  terminals  as  renders  the  production  of  any  state  of  high  electrical 
tension  in  the  conductor  impracticable. 

The  '*  tall-boys,'*  or  metallic  chimney-pots,  so  commonly  employed  in 
towns  to  increase  the  force  of  the  chimney  draughts,  may  be  imminent 
causes  of  danger  in  houses  not  furnished  with  lightning  rods,  because  the 
column  of  heated  air  ascending  to  them  from  a  burning  fire  through  the 
chimney  is  a  conducting  route  of  considerably  diminished  resistance  as  far 
as  the  fire-grate ;  but  it  is  a  conducting  route  that  generally  terminates  there, 
and  that,  therefore,  is  very  apt  to  lead  a  lightning  discharge  to  the  earth 
through  the  intermediate  steps  of  living  persons  inhabiting  the  room.     The 
"  tall  boy,"  on  the  other  hand,  forms  a  very  ready  base  for  the  support  of  an 
efficient  point,  if  it  has  the  conducting  route  from  it  to  the  earth  completed 
by  a  competent  rod  and  earth-contact.    Messrs.  Gray  and  Son,  of  Lime- 
house,  speak  of  one  case  in  which  a  large  and  lofty  chimney-shaft  of  brick- 
work was  materially  damaged  by  a  lightning  stroke,  although  the  chimney 
had  an  apparently  good  lightning  rod  fixed  at  one  side  of  the  shaft.     The 
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point  of  the  chimney  at  which  the  electric  discharge  came  into  commoni- 
cation  with  the  ascending  column  of  heated  air  was,  in  this  instance,  four  feet 
and  a  half  nearer  to  the  discharging  cloud  than  to  the  lightning  rod.  The 
discharge  in  this  case  found  the  column  of  heated  air,  the  surroxmding  hrick- 
work,  and  the  furnace  heneath,  which  was  some  distance  away  from  the 
bottom  of  the  chimney-shaft,  an  easier  path  of  escape  than  the  lightning  rod. 
The  Messrs.  Gray  advocate  the  surrounding  of  the  top  of  tail  chimneys  with 
a  complete  edging  of  copper  bands,  to  obviate  the  possibiHty  of  accidents  of 
this  character.  A  well-arranged  multiple  point  reared  well  above  the 
chimney,  and  protected  from  the  corrosive  action  of  sulphurous  frimes,  would, 
no  doubt,  answer  quite  as  well.  In  the  case  of  large  and  costly  stnActureB, 
both  plans  may,  nevertheless,  be  advantageously  combined. 

Bain-water  pipes,  which  are  indispensable  contrivances  in  all  houses,  mtty 
be  easily  turned  to  account  as  lightning  conductors ;  but  they  must  then  be 
made  metaUically  continuous  from  some  prominent  point  or  points  above  to 
an  efficient  earth-contact.  All  joints  in  the  pipe  must  be  absolutely  neu- 
tralised by  well-attached  strips  of  metal  carried  over  them  from  length  to 
length ;  and  over  and  above  this,  care  must  be  taken  that  they  are  not  within 
striking  distance  of  any  superior  line  of  conduction  at  lower  parts  of  the 
house,  as,  for  instance,  gas  pipes  connected  with  the  main  service.  If  they 
are  within  such  striking  distance,  there  will  always  be  a  probability  that  a  dis- 
charge may  leap  across  from  them  to  the  secondary  line  of  conduction,  and 
do  mischief  of  some  kind' by  the  way.  The  Messrs.  Gray  have  had  one  case 
within  their  experience  in  which  a  discharge  of  lightning  leapt  in  this  way 
from  a  rain-water  pipe  to  an. iron  gas-pipe,  and  made  a  breach  of  continuity  in 
the  latter,  and  set  light  to  the  gas. 

It  is  very  much  to  be  desired  that  protection  from  lightning  should  enter 
as  essentially  into  the  designs  of  architects  who  plan  houses  as  protection 
from  rain.  Sir  William  Snow  Harris  holds  the  honourable  position  of  having 
established  that  doctrine  in  regard  to  ships,  and  of  having  perfected  a  plan 
for  their  protection  from  lightning  that  leaves  scarcely  any  thing  to  be  desired. 
Damage  from  lightning  to  vessels  of  the  Boyal  Navy  is  now  virtually  an 
occurrence  that  is  never  heard  of.  The  day,  in  all  probability,  will  come 
when  the  same  remark  will  be  able  to  be  made  in  reference  to  houses,  at  least 
where  these  are  gathered  closely  together  into  towns.  It  is,  iadeed,  quite 
possible  that  towns  may  be  made  to  bristle  with  pointed  lightning  conductors, 
until  no  charged  thunder-cloud  could  retain  a  high-tension  charge  when 
within  striking  distance,  so  that  the  flash  of  disruptive  lightning  would  be 
-virtually  banished  from  the  urban  precincts.  This  is  really  what  has  pretty 
well  happened  in  the  case  of  the  Capital  of  the  Colony  of  Natal,  where 
lightning  rods  of  good  construction  have  been  rapidly  multiplying  in  recent 
years.  Damage  from  lightning  is  now  scarcely  ever  heard  of  within  the  town, 
although  the  lightning  is  seen  flashing  immediately  around  with  the  most 
^vid  intensity  every  second  or  third  day  through  the  six  months  of  the  hot 
and  wet  season. 

Until  lightning  conductors  are  supplied  with  the  rain-water  pipes  to  houses 
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as  part  of  the  architect's  design,  all  inteUfgent  men  ahonld  know  just  enoo^ 
of  the  4eading  principles  of  electrical  science  to  be  able  to  make  snch  amnge- 
ments  hr  themselvesi  for  the  efficient  protection  of  their  houses  from 
lightning,  as  have  been  briefly  glanced  at  in  this  paper.     The  indispensable 
conditions  that  have  to  be  secnred  in  accomplishing  this  are  simply: — 1.  The 
lightning  conductor  must  be  made  of  good  conducting  tn<^i<»rift]i  metallieaUj 
continuous  from  summit  to  base,  and  of  a  dimension  that  is  sufficient  for  the 
ready  and  free  conveyance  of  the  largest  discharge  that  can  possibly  have  to 
pass  through  it.    2.  It  must  have  ample  earth-contacts,  and  these  eontaets 
must  be  examined  frequently,  to  prove  that  they  are  not  getting  gradual^ 
impaired  through  the  operation  of  chemical  and  electrical  erosion.    8.  It 
must  terminate  above  in  well-formed  and  well-arranged  points,  whieh  are 
fixed  and  distributed  with  some  definite  regard  to  the  size,  form  and  plan  of 
the  building.    4.  There  must  be  no  part  of  the  building,  whether  it  be  of 
metal  or  of  less  readily  conducting  material,  which  comes  near  to  the 
limiting  surface  of  a  conical  space,  having  the  highest  point  of  the  oofldnctor 
for  its  apex,  and  having  a  base  twice  as  wide  as  the  lightning  conductor  is 
high,  without  having  a  point  projected  out  some  little  distance  beyond,  and 
made  part  of  the  general  conducting  line  of  the  lightning  zed  by  a  eom- 
munication  with  it  beneath.    5.  There  must  be  no  mass  of  conducting  metal, 
and  above  all  things,  no  gas-pipe  connected  with  the  main,  within  stiikiDg 
distance  of  the  lightning  rod,  lest  at  any  time  either  the  points  or  the  eoiih- 
contacts  shall  have  been  so  fiEur  deranged  or  impaired  as  to  leave  it  posiiUe 
for  discharges  of  high  tension,  instead  of  continuous  streams  of  low  ieDOODf 
to  pass  through  the  rod,  and  to  be  diverted  from  it  into  such  undesigDeci 

I 

routes  of  escape. 


DISCUSSION. 

Mr.  Pastorelli,  in  alluding  to  the  importance  of  the  paper,  remarked  that  be 
believed  the  public  were  very  ill-informed  on  the  subject  of  lightning  and  cod- 
ductors.    With  respect  to  the  forest  of  metal  chimney-pots  in  towns,  they  enjoy 
comparative  immunity ;  this  he  attributed  to  the  proximity  of  chonsh  steeples 
and  other  high  buildings  provided  with  lightning  conductors,  for  at  their  points 
the  electric  fluid  would  have  a  great  tension  and  tend  to  flow  towaros  the 
storm-cloud,  forming  as  it  were  a  channel  for  the  passage  of  the  electric  fluid 
from  the  cloud  to  their  points.    If  zinc  pots  were  placed  on  an  isolated  house  in 
a  large  open  space,  they  should  be  connected  with  a  lightning  conductor,  other- 
wise they  would  prove  most  dangerous. 

Mr.  Strachan  said  it  appeared  to  him  that  the  rules  for  constructing  liehtning 
conductors  were  framed  very  much  upon  guess-work,  and  he  supposed  this  must 
be  so;  but  there  was  a  tendency  to  idealise  too  much.  The  practice  of  the 
engineers  who  did  this  kind  of  work  was  not  uniform ;  much  of  it  depended  upon 
inmvidual  opinion,  often  crotchety,  and  seldom  admitting  any  proof  of  efficacy. 
Was  it  demonstrated  that  the  resistance  of  a  conductor  increased  with  its  lengUi? 
Was  there  any  certainty  of  the  utilitv  of  a  couronne  of  points  ?  Beyond  the 
simple  facts  that  the  conductor  should  be  pointed,  continuous,  and  led  into  moist 
earm  or  water,  very  little  seemed  known  for  certain  as  to  tibe  best  construction 
of  lightning  rods.  There  was  a  tendency  to  make  them  complicated,  notwith- 
standing that  the  lightning  rod  in  its  simplest  form  as  hitherto  used  had  been 
evidently  useful,  especially  for  ships.  It  is  very  seldom  now-a-day  that  ships 
were  struck  by  lightning,  and  we  infer  that  this  is  because  their  masts  are  iron  or 
fitted  with  conductors.    The  last  instance  known  to  him  was  that  of  H.M.S. 
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*^  Shannon/*  in  or  about  1857,  which  lost  topmast,  although  it  was  fitted  with 
Harris's  conductor,  but  suffered  no  other  injury,  from  a  ternfic  lightning  flash. 

Mr.  T.  6.  Smith,  in  reply  to  the  Chairman,  who  asked  whether  he  could  add 
any  thing  to  the  brief  account  that  had  been  given  by  Dr.  Mann  of  his  notable 
experiences  on  the  Linguard,  said  that  the  occurrence  which  had  been  alluded  to 
was  certainly  a  startling  incident.  lie  did  not  think  he  was  altogether  a  coward, 
but  certainly  the  first  impression  made  upon  him  when  he  realised  the  position 
of  his  party  was  one  of  some  alarm.  There  was,  however,  no  ready  means  of 
esci^  from  the  position.  They  were  wrapped  round  with  the  electrically 
charged  cloud,  and  as  the  discharge  continued  so  gently,  familiarity  with  the 
situation  soon  bred  a  sort  of  contempt  They  first  stretched  their  alpen-stocks 
out  to  experiment  with  the  wooden  staffs  upwards,  and  they  then  distinctly  felt 
the  electrical  thrill  passing  through  their  bodies,  and  heard  the  crepitating 
currents  rustling  into  the  staves ;  thereupon  they  turned  the  iron  points  upwards, 
and  the  crackling  sound  was  immediately  increased,  and  the  thrilling  sensations 
became  much  more  powerful,  they  then  experienced  the  sensation  veiy  strongly 
both  in  the  temples  and  at  the  fingers-ends.  The  direction  plate  was  of  brass, 
and  marked  with  lines  to  indicate  the  points  of  the  compass  and  the  direction  of 
certain  prominent  objects  in  the  surrounding  country,  and  was  mounted  upon 
stone ;  it  was  covered  by  a  large  iron  hood  some  two  feet  or  so  across  ;  there  was 
no  electrical  discharge  of  any  kind  upon  it  He  had  no  doubt  whatever  that  the 
points  of  the  flag- staff  and  of  the  alpen-stocks  had  really  served  as  efficient 
safeguards  to  his  party,  lessening  the  tension  of  the  electrical  charge  which  was 
immediately  around  them  :  there  must  have  been  an  enormous  discnarge  during 
the  time  they  remained  upon  the  summit,  for  it  was  continued  unceasingly  for 
three-quarters  of  an  hour. 

Mr.  D.  PiDQEON  said  he  spent  last  winter  with  his  family  in  a  house  built 
upon  the  cliffs  which  form  the  promontory  of  Ronndham  Head,  in  the  parish  of 
Paignton,  about  three  miles  from  Torouay.  It  is  a  bold  head  occupying  a 
central  position  in  Torbay,  and  juts  well  out  to  sea,  the  house  occupying  a  very 
exposed  position,  with  the  sea  a  near  neighbour  on  three  of  its  sides.  fVom  the 
grounds,  a  door  upon  the  cliff  gives  private  access  to  the  shore  by  means  of  steps 
roughly  hewn  out  of  the  sandstone  rock ;  and  these  formed  a  favourite  position 
for  watching  the  beauties  i)f  the  bay  both  in  calm  and  stormy  weather.  Hard  by 
the  door  stood  a  flag-staffforiginally  put  up  for  the  use  of  the  coast  guard,  but 
now  forming  part  of  tl^Mproperty.  It  consisted  of  a  single  mast,  50  feet  high, 
very  strongty  made,  ain  substantially  erected,  having  a  metal  vane  at  the  top, 
^d  stayed  about  25  feet  from  the  ground  in  the  usum  way,  with  gfdvanised  iron 
wire  guv  ropes.  About  a  foot  above  ground  the  wire  ropes  terminate  in  half- 
inch  cable  chains,  which  are  carried  some  way  into  around  to  an  anchorage. 
These  chains  are  much  corroded,  the  metal  in  some  of  uie  links  being  reduced  to 
about  one  eighth  of  an  inch  diameter,  while  others  remain  of  about  their  original 
size.  The  soil  in  which  the  chains  find  an  anchorage  is  red  sandstone  con- 
glomerate, which  from  its  position  is  perfectly  drained  and  very  dry. 

February  25th  was  a  day  of  incessant  rain  from  early  morning  tSIl  mid-day, 
with  a  cold  wind  blowing  strongly  from  SE.  Soon  after  noon  the  clouds  broke, 
and  the  afternoon  was  made  very  beautiful  by  a  series  of  brilliant  and  changing 
atmospheric  effects.  Windgalls  were  frequent,  and  the  sky  now  bright,  but 
streaked  with  **  mare^s  tails,  now  dark  with  a  passing  scud.  At  no  time  during 
the  day  had  there  been  any  sign  of  thunder.  About  5  p.m.,  tempted  by  the 
beauty  of  the  bay,  his  wife,  his  son,  and  himself  were  on  the  shore,  when  a  scud 
came  up  with  the  wind  and  approached  them  rapidly  ;  they  watched  its  course 
over  the  bay  from  Berry  Heaa,  and  when  it  neared,  fearing  a  wetting,  they  made 
their  way  homewards  by  the  rock  stairs.  The  first  drops  of  the  shower  fell  as 
they  reached  the  flag-staff;  and  proving  to  be  hail,  they  halted,  standing  in 
partial  shelter  grouped  around  the  staff,  while  waiting  for  the  scud  to  pass.  His 
wife  and  son  occupied  the  doorway,  the  former  looking  over  the  door  out  sea- 
ward, the  latter  close  to  her,  and  both  a  distance  of  10  feet  from  one  of  the 
mooring  chains.  He  stood  some  20  feet  from  them,  and  10  feet  from  another 
mooring  chain.  While  in  this  position  a  flash  of  lightnine  struck  the  flag- staff, 
breaking  the  mast  short  off  immediately  below  the  metu  vane  as  well  as  at  a 
point  11  feet  lower,  rending  into  shivers  all  the  wood  beiween  the  vane  and  the 
point  of  attachment  of  the  wire  guys,  and  scattering  the  splinters  in  every 
direction,  while  the  wreck  of  vane  and  mast  fell  within  a  few  feet  of  their  party. 
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(>n  eicamination,  it  was  found  that  the  broken  staff  was  blackened  roaiid  half 
its  diameter,  the  edges  of  this  discoloration  forming  ragged  splashes;  tlw 
brass  tube  of  the  vane  was  ripped  open  for  four  inches  along  ttie  joint  at  top  and 
bottom  ;  and  all  solder  about  the  vane  was  melted.  Three  of  the  mooring  chain 
were  broken,  the  links  hoinfi;  snapped  short  across  in  many  places,  and  some  of 
the  links  fractured  in  more  than  one  place.  The  broken  surfaces  were  bright  md 
crystalline,  showed  no  signs  of  heat,  and  no  diminution  of  sectional  area  at  the 
points  of  fracture.  About  20  links  altogether  were  broken,  some  above  and  some 
oelow  ground ;  many  of  those  which  had  suffered  most  from  rust  were  mapped, 
not  across  the  reduced  but  across  the  fiiU  section  of  iron.  It  is  worth  luxmf, 
that  one  of  the  rusty  chains  had  given  way  in  a  gpale  some  time  before  thu 
occurrence,  and  that  his  son  had  mended  it  temporarily  with  an  S  hook  made  of 
galvanised  wire  not  more  than  one-tenth  of  an  inch  diameter.  In  this  dnii 
severed  links  were  broken  through  their  fhll  and  uncorroded  diameten,  while  the 
slight  wire  S  hook  remained  intact.  Fragments  of  the  shivered  wood  were 
found  150  feet  to  windward,  measured  distance ;  those  flying  to  leewud  woold 
flail  into  the  sea.  The  flag-staff  formed  the  centre  of  a  wide  circle  of  mvdled 
path,  from  which  other  gravelled  paths  led  to  various  parts  of  the  garaen.  At 
the  point  where  each  mooring  chain  entered  the  mvel  a  notable  pit-like 
depression  was  formed,  and  a  walking-stick  could  be  easily  thrust  into  the 
ground  for  nearly  a  foot  in  each  pit.  On  one  of  the  paths  radiating  from  the 
staff,  and  about  20  feet  distant  from  it,  stood  an  iron  garden-roller.  A  shallov 
trench  in  the  gravel  forking  into  two  sinuous  scores  radiated  from  the  mart 
towards  this  roller.  The  shorter  of  these,  eight  feet  long  by  four  inehea  wide  sod 
three-quarters  of  an  inch  deep,  terminated  in  a  splash  ^  gravel  on  the  peripheiy 
of  the  roller  at  its  point  of  contact  with  the  ground.  The  longer  seore  left  the 
roller  on  one  side,  and  was  lost  in  the  gravel  some  four  f^t  beyond  it  Two 
other  similar  but  small  scores  were  traced  about  an  iron  drain  eratiBg  in  the 
same  path,  and  a  score  six  feet  long  ran  along  the  gravel  path  to  ue  spot  where 
he  stood.    All  these  scores  or  trenches  were  roughly  radial  to  the  staff. 

Very  heavy  hail  followed  the  fl^ih,  and  the  sky  beoune  exeeediogly 
threatening  ;  the  wind  fell  instantly  on  the  discharge  to  a  dead  eala.  Twen^ 
minutes  later  a  second  but  distant  flash  was  seen,  after  which  there  wis  no  more 
lightning. 

To  obscrven  placed  any  where  within  three  milee  of  the  spot,  tiie  lightning 
appeared  as  of  very  exceptional  intensity.  The  coast-guard  officer,,  distant  some 
quarter  of  a  mile,  compares  the  explosion  to  that  of  a  300-pouiider  gnn.  His 
servants  in  the  house,  distant  150  yards,  "  never  saw  such  a  flash,"  and  a  scientific 
friend  at  Torquay  described  both  flash  and  crash  as  **  terrific." 

In  describing  the  effects  upon  themselves,  he  felt  so  stronely  the  danger  of 
including  subjective  matter,  that  he  would  confine  himself  strictly  to  repeating 
the  statements  which  they  made  to  one  another  respecting  their  sensations 
immediately  after  the  occurrence,  and  before  their  minds  had  time  either  to  forget 
or  add,  in  any  degree,  by  reflection  to  the  facts. 

Of  the  three,  his  wife  alone  was  felled  to  the  ground,  his  son  and  hnnself 
remaining  erect,  and  all  three  retaining  consciousness.    When  the  flash  occurred, 
his  wife  was  looking  seaward  over  the  door,  as  mentioned  above ;  but  they  found 
her  lying  on  her  back  upon  the  ground  in  precisely  the  opposite  direction,  her 
face  being  turned  away  from  the  bay.     None  of  them  have  an^  certainty  of 
seeine  the  flash,  and  his  wife  is  quite  sure  she  saw  nothing.    Similarly,  none  of 
them  heard  the  terrific  explosion  accompanying  the  discharge,  but  his  wife  was 
conscious  of  a  "  squish"  recalling  squibs  to  her  mind,  his  son  of  a  loud  "bellow,** 
while  he  seemed  conscious  of  a  sharp  "  spang  "  with  little  hold  on  its  objective 
reality.    His  wife  describes  her  general  sensation  as  that  of  "  d^g  away  gently 
into  darkness "  with  a  distinctly  subsequent  feeline  ot   being  roused  by  a 
tremendous  blow  on  the  body.    ()n  raising  her  from  the  ground  she  complained 
of  great  pain  in  the  legs,  which  refused  to  carry  her,  and  they  had  to  support  her 
into  the  nouse.    The  lower  limbs  remained  paralysed  for  some  time,  giving  at 
the  same  time  great  and  alarming  pain ;  but  this  passed  off  in  less  than  an  hoar. 
On  undressing  her  a  distinct  smell  ot  singeing  was  noticed,  and  she  was  covered 
from  the  feet  to  the  knees  with  tree-like  marks  branching  upwards  of    a  roae  red 
colour,  while  another  large  tree-like  mark,  having  six  principal  branches  radiating 
from  a  common  centre  and  13  inches  in  its  largest  diameter,  covered  the  body. 
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worthj  of  remark,  that  the  centre  of  this  figure,  coinciiled  exactly  in  height 
the  ground  with  the  iron  bolt  of  the  door  against  which  his  wite  was 
ng,  and  it  also  marks  the  spot  where  she  was  conKiotus  ot  having  received  a 

a  son  affirms  that  he  received  ■  violent  shock  in  both  legs,  and  that  it  was 
rical  in  (character,  while  he  was  conscioos  only  of  a  sudden  and  terrific 
ral  distQrbatice  affecting  chiefly  his  left  arm  and  throat,  bat  with  nothing 
rical  about  it.  It  h  certain  that  some  appreciable  time  elapsed  before  any 
ein  referred  the  occurrence  to  its  true  cause.  His  wife  remained  under  the 
ession  that  they  had  been  fired  upon,  and  that  she  was  wounded,  ontil  he 
her  that  the  mast  had  been  struck  by  lightning.     Hie  son  and  himself  had 

a  momentary  feeling  of  intense  anger  against  some  "persons  unknown" 
hat  they  thought  was  a  trick.  He  did  not  think  he  recognised  lightning 
iter  bis  first  glimpse  of  the  wreck  lying  on  the  ground  around  them.  His 
is  the  only  one  of  the  three  who  had  any  sensation  of  smell,  and  she  is  quite 

on  the  point.  The  lighting  of  a  match  was  sufficient  to  bring  the  occnr- 
)  back  vividly  to  her  mind  for  a  long  time  afterwards.  For  a  rery  few 
ents,  both  his  son  and  himself  failed  to  articnlate,  their  months  moved  in  an 
apt  to  speak,  but  the  firet  few  words  on  both  sides  were  quite  nn intelligible. 

there  was  an  unconsciousness  to  surrounding  objects  of  some  seconds' 
non,  is  clearly  shown  by  the  fact  that  none  of  tnem  saw  or  heard  the  heavy 

fall  to  the  ground,  though,  descending  through  50  feet,  it  mnst  have  taken 
ut  two  seconds  to  reach  the  earth.    The  accompanying  diagram  represents 


rect  drawing  of  the  chief  lightning  impression  on  the  skin  described  above, 
h  was  carefully  made  from  measuremeDts  taken  at  the  time.    The  branches 

about  a  quarter  of  an  inch  iu  width,  bright  rose  red,  and  were  all  faded 
r  in  four  to  five  days.  The  skin,  where  reddened,  was  sore  to  the  touch  like 
lid  or  bum. 

-.  Tripe  said  he  did  not  propose  discussing  Dr.  Mann's  Paper,  hot  desired  to 
i  some  remarks  about  Ball  Lightnini;.  On  the  11th  of  July  of  last  year  he 
watching  the  progress  of  the  most  fearful  storm  he  ever  witnessed  of  hail, 

wind,  and  lightning,  and  was  looking  due  south,  where  he  saw  a  large  ball 
■e  rise  apparently  about  a  mile  distant  from  behind  some  low  houses.  His 
e  is  situated  on  the  borders  of.  the  London  Fields,  which  are,  in  that  part, 
t  a  third  of  a  mile  across,  so  that  he  bad  an  uninterrupted  view  of  the 
omena.  The  Ball,  which  appeared  about  the  size  of  a  large  cricket  ball,  at 
rose  slowly,  but  accelerated  its  pace  as  it  ascended,  so  as  gradually  to  acquire 
y  rapid  motion.  When  it  had  risen  about  45°,  it  started  off  at  an  acute  angle 
irda  the  west  with  such  rreat  rapidity  as  to  produce  the  appearance  of  a  flash 
rked  lightning.    It  made  three  zigzags  before  it  enterad  Hie  dark  cloud,  from 
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which  flashes*  of  sheet  liehtning  were  coming.  About  10  minates  afterwmrdihe 
saw  a  similar  ball,  which,  however,  rose  more  to  the  west,  in  the  direction  which 
the  electrical  cloud  was  taking,  when  a  similar  occurrence  took  place ;  the  ball 
rising  to  about  the  same  elevation  before  starting  off  as  a  flash  of  foriced  lightning 
These  balls  seem  to  be  dissimilar  to  those  whicn  descend,  as  the  pace  is  greater 
at  the  latter  part  of  its  course  and  the  colour  lighter.  The  colour  of  ths 
ascending  ball  lightning  which  he  had  seen  was  light  yellow,  whilst  that  of  tiie 
descending  ball  was  bluish. 

Dr.  C.  J.  B.  Williams  remarked,  in  reference  to  Mr.  Pidgeon*8  descr^oo  of 
his  stroke  by  lightning,  that  he  neither  saw  the  flash  nor  heard  the  sound,  tiut 
such  was  the  common  experience  of  those  struck  by  lightning — ^they  were  lo 
stunned  by  the  shock  to  the  nervous  system  that  all  sensation  was  suspended  for 
the  moment :  when  they  recovered  consciousness  they  could  not  speak  for  i 
time,  because  the  muscles  concerned  in  speech  were  benumbed  from  the  same 
cause.    With  respect  to  the  ball  of  fire,  moving  deliberately  and  then  passing 
into  a  flash  of  lightning,  he  must  doubt  the  identity  of  the  phenomena.    A£ket 
such  evidence,  he  would  not  question  the  reality  of  the  ball  of  firo^as  an  eleetrie 
meteor  ;  but  its  slow  motion  and  course  must  distinguish  it  from'  the  liglitniDg 
flash,  which  darts  from  east  to  west — ^from  one  horizon  to  its  opposite^--in  sn 
inappreciable  instant  of  time.    To  find  its  analogue  in  experimental  electridtjr, 
we  must  seek  for  the  representation  of  the  ball  of  fire  in  the  brush  or  star,  or 
some  such  slow  corruscation  of  electric  light,  and  not  in  the  vivid  and  instan- 
taneous spark  from  the  battery  discharge,  which  truly  represents  lightning.   To 
turn  to  a  more  practical  part  of  the  subject,  he  wished  to  call  attention  to  the 
remarkable   liability  of  some  districts  to  thunderstorms,  and  their  great  need 
of  efficient   protection.      Two  years   ago  he  visited  Grais,  a  lugh  vUlage  of 
Appenzel,  in  Switzerland,  famous  as  a  resort  for  the  milk-cure.    He  was  sur- 
prised to  see  that  every  house  had  its  lightning  rods,  in  number  vamn^  from  two 
to  eight,  according  to  the  size  and  complexi^  of  the  building.    On  mqniiy,  he 
found    that  the   place   was   subject  to   the   visitation    of  thunderstorau  so 
terrific  and  frequent  as  to  keep  the  inhabitants  in  continual  dread  ;  and  in  epite 
of  the  protection  of  the  conductors,  conflagrations  were  very  conunon.    A  etcNro, 
which  raged  for  10  hours,  had  occurred  in  the  previous  week :  telegraph  poets 
were  shattered  to  splinters,  and  two  ch&lets  were  burned  to  the  ground,  although 
each  of  them  had  two  rods.    He  had  met  with  nothing  like  it  m  other  parts  of 
Switzerland,  however  high  and  exposed.    He  thought  this  extraordinary  proclitritr 
to  thunderstorms  must  be  due  to  the  fact  that  this  district  forms  the  first  nigh  land 
after  the  wide  expanse  of  the  lake  Constance  and  the  vast  plains  of  Wurtemberg 
and  Bavaria,  which  are  comparatively  low.    Although  rising  little  more  thm 
3,000  feet  in  height,  it  formea  the  foremost  spur  of  the  Sentis  range,  and  would 
attract  the  clouds  charged  with  negative  electricity  which  gathered  from  the 
plains  below.    Such  was  a  place  to  test  the  efficiency  of  the  protecting  rods,  end 
nothing  was  more  likely  to  cause  failure  than  want  of  moist  conduction  to  the 
earth  under  the  houses  with  projecting  roofs,  and  where  the  underlying  rock  is 
dry  limestone  and  conglomerate. 

A  preceding  speaker  had  alluded  to  the  danger  in  towns  from  the  many  0^ 
and  iron  chimney-tops  without  sufficient  conducting  connection  with  the  es^ 
but  he  believed  this  dancer  to  be  confined  chiefly  to  isolated  buildings  ^? 
scattered  villages,  where  the  chimney-cans  are  few.     In  large  towns  there  ^^ 
such  a  forest  of  metallic  tubes  more  or  less  angular  or  pointed,  that  even  ^,^^, 
imperfect  conducting  power,  they  must  draw  off  quietly  a  great  deal  of  electrici^^ 
ana  render  towns  more  safe  than  country.    He  would  apply  the  same  remark  ^^ 
large  trees,  which,  although  not  perfect  conductors,  are  moist  enough  to  draw  ^^ 
a  vast  deal  of  electricity  from  the  clouds.    In  his  youth  he  resided  opposite  some 
the  highest  trees  of  a  large  park,  and  he  had  often  noticed  during  a  thunderstoi^^ 
a  little  column  of  smoke  above  some  of  the  topmost  boughs.    After  a  few  mont^^ 
these  boughs  were  dead,  doubtless  gradually  killed  by  the  heating  effect  of  tl^ 
electricity  in  passing  through  their  imperfectly  conducting  material.    Often  sinc^ 
in  Hyde  Park  and  elsewhere,  he  haa  noticed  that  the  topmost  boughs  of  th^ 
highest  trees  were  dead,  he  believed  from  the  same  cause.    Although  heated  anr- 
injured  by  its  transit  (like  a  fine  platinum  wire  by  a  battery),  trees  gave  proo^ 
that  they  do  draw  off  electricity  from  the  clouds,  especially  when  wet,  and  thu^^ 
diminish  the  danger  to  the  adjoining  country. 
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Mr.  Scott  said  that  there  could  be  no  doubt  as  to  the  occasional  occurrence  of 
globular  lightning,  which  moved  very  slowly ;  the  evidence  of  this  was  too  strong 
to  be  controverted.  With  reference  to  the  possibility  mentioned  by  Dr.  Williama 
of  the  tops  of  trees  being  killed  by  constant  electric  discharges  passing  through 
them,  he  would  like  to  ask  whether  this  was  not  more  commonly  attributable  to 
the  fact  of  excessive  drainage,  as  in  Kensington  Gardens,  having  affected  the 
health  of  the  tree.  He  finally  drew  attention  to  the  constant  error  of  stating 
that  the  lightning  rod  drew  the  electricity  out  of  the  cloud,  whereas  it  more 
oorrectly  might  be  said  to  allow  the  electricity  to  escape  from  the  earth. 

Mr.  BiRT  said  that  on  the  occasion  of  the  storm  alluded  to  by  Dr.  Tripe,  two 
elms  situated  near  Leyton  Green,  about  a  quarter  of  a  mile  from  his  residence, 
were  struck  by  lightnmg.  Tlie  upper  branches  of  one  were  completely  withered, 
but  otherwise  the  tree  was  uninjured.  The  path  of  the  lightnmg  is  not  only 
traceable,  but  distinctly  visible,  along  the  trunk  of  the  other  now  standing ;  a 
portion  of  the  bark  between  fifteen  and  twenty  feet  above  the  earth*s  surface  of 
about  six  inches  wide  having  been  torn  away.  It  was  at  this  point  that  the 
lightninff  appeared  to  have  left  the  tree ;  for  below  it  the  trunk  is  apparently 
sound,  tne  lower  branchlets  having  produced  healthy  shoots  this  spring.  There 
were  several  trees  in  his  immediate  neighbourhood  that  have  lost  their  upper 
branches,  and  he  was  disposed  to  regard  lightning  as  the  agent  which  had  killed 
them. 

Mr.  Whipple  asked  if  Dr.  Mann  would  state  what  was  the  electrical 
conductivity  of  bricks  when  wet.  He  thought  that  a  house  covered  with  a  metal 
roofing  womd  be  as  safe  as  if  bristling  with  points.  With  reference  to  what  had 
been  said  about  locality,  he  would  mention  that  some  time  ago  a  tree  was  struck 
by  lightning  in  Richmond  Park,  and  on  goins  to  see  it  he  found  that  it  was  on  a 
spur  of  a  hiU,  stretching  out  from  Richmond  Hill.  He  believed  that  ball  light- 
ning was  a  reality  ;  for  a  friend  of  his  had  described  to  him  the  track  of  a  biul  in 
his  garden,  which  went  off  in  the  same  way  as  mentioned  by  Dr.  Tripe. 

Mr.  Field  asked  whether  the  pipes  for  the  ventilation  of  drains  might  not  be 
dangerous  as  attracting  lightning,  unless  properly  connected  with  the  earth ;  and 
whether  by  proper  connection  they  could  not  be  made  good  lightning  conductors. 

Dr.  Mann  said,  in  reply  to  various  remarks  that  had  been  made,  and  in 
allusion  to  some  matters  that  had  been  suggested  during  the  discussion,  that 
these  had  been  of  so  interesting  a  nature  he  could  only  regret  there  was  not 
larger  opportunity  to  dwell  upon  them  adequately,  because  there  were  so  many  topics 
to  deal  with.  In  reference  to  the  case  of  the  metal  chimney-pots  in  great  towns, 
he  quite  believed  they  might,  when  very  numerous  and  closely  planted,  conduce 
to  silent  and  gradual  oischarge,  and  that  this  was  one  reason  why  accidents  from 
them  wexe  not  more  frequent.  Large  masses  of  bad  conducting  material,  metal- 
tipped  with  sharpish  edges  in  this  way,  would  carry  off  as  much  electrical 
discharge  as  small  rods  of  good  conducting  capacity,  and  this  would  more 
especiuly  happen  where  there  were  soot-blackened  chimneys  leading  quite 
down  from  them  to  near  the  earth.  In  reality,  there  was  no  absolute  distinction 
between  conductors  and  non-conductors  in  electrical  science,  it  was  merely  a 
ease  of  degree.  Eveiy  thing  conducted  in  some  degree,  but  more  or  less, 
according  to  its  nature.  In  regard  to  resistance  beine  increased  in  proportion  to 
ihe  lengui  of  the  conductor  as  well  as  to  its  anuulness,  that  was  thoroughly 
well  known  to  electricians,  and  he  had  already  given  the  expression  for  the  fact, 
as  it  had  been  ascertained  by  direct  experiments,  in  scientihc  form  in  the  paper. 
Mr.  Ck>bb  had  correctly  accounted  for  the  accident  to  the  "  Shannon,"  but  he 
thought  be  might  also  add  that  the  old  practice  in  regard  to  ships  was  to  care 
more  about  massive  terminations  than  points.  He  still  found  remnants  of  this 
tradition  in  the  practice  of  Mr.  Gray,  who  was  the  skilful  successor  of  Sir  W. 
Snow  Harris  in  this  particular  branch  of  work.  Wherever  unpointed  terminals 
were  used,  there  would  fdways  be  much  greater  mechanical  effect  produced  at  the 
termination  of  a  conductor  than  within  its  main  line.  This  was  an  additional 
reason  for  the  adoption  of  points.  He  could  not  admit  that  there  was  resistance 
of  any  kind  set  up  by  points,  the  operation  was  entirely  the  other  way ;  re- 
sistance was  diminished  the  instant  a  pointed  form  was  given  to  the  termination 
of  a  conductor.  But  he  must  add,  that  he  doubted  whether  Mr.  Lecky  really  meant 
**  resistance  '*  when  he  used  the  word.  He  simply,  he  believed,  wished  to  bring 
prominently  out  tiie  fact,  that  when  points  were  employed  there  was  a  double 
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action  set  up  by  them, — an  influence  in  a  double  direction^ — a  stream  of  electzied 
force  was  poured  out  from  the  earth  through  the  point  to  the  air  or  cloud,  and 
another  stream  was  simultaneously  drawn  fiom  the  cloud  to  the  earth.    In  Hup 
Mr.  Lecky  was  unquestionably  right    The  well-known  experiment  with  m 
discharge  of  a  L^den  Jar  through  a  card  points  to  a  double  passagp  even  mora 
strikingly  than  Mr.  Lecky *s  double  trail  left  upon  the  glass  fix>m  a  aischanre  bf 
overflow.    Points  of  metal  connected  one  with  the  inner  and  the  other  witn  m 
outer  coating  of  the  Leyden  jar,  are  placed  touching  opposite  soAcm  of  a  end. 
and  when  the  discharge  is  passed  through  the  card  both  surfaces  are  finmd  raissd 
outwards ;  there  is  a  convex  burr  in  both  directions.    This  is  generally  aceeptsd 


and  *'  descending  lightning  '*  can  only  be  tolerated  by  exact  science  if  taken  m. 
the  limitation  of  expressing  the  direction  in  which  the  mechanicid  or  material 
effects  of  the  discharge  are  propagated.    M.  Callaud,  in  reference  to  tiiis  veiy 
question  of  the  cross  passage  of  the  double  discharge,  says,  *'  The  lightning  doek 
not  fall.    The  two  electrified  bodies  produce  between  them  an  exchange  cf 
fluids,  when  the  electrical  tension  of  these  fluids  is  sufficientiv  intense  to  eonqner' 
the  resistance  of  the  insulating  substance  which  separates  them."  "  Le  mban  d» 
feu  qui  unit  le  nuage  k  la  terre  va  ausei  de  la  terre  au  nuage/'    The  traniport  cf 
ponoerable  matter  can  only  be  looked  upon  as  an  indirect  and  ncooAuf 
mechanical  effect  of  the  discharge,  and  can  never  be  taken  as  indicating  w^ 
direction  of  the  movement  of  the  discharge  itself.     Mr.  Smith  was  aasuiedljr 
within  reason  in  his  inference  as  to  the  large  amount  of  the  electrical  d^eliarm 
through  the  flag-staff  and  alpen-stocks  on  the  Linguard.    Arago  estimated  mm 
amount  discharged  by  a  system  of  points  placed  upon  a  palace  by  Beccaria,  vukc 
somewhat  similar  conditions,  as  being  enough  to  kill  3,000  men  in  the  hour.   Im. 
considering  the  interesting  instance  supplied  by  Mr.  Smith,  however,  it  must 
be  overlooked  that  the  flat  direction-plate  and  iron  hood  were  mounted 
stone,  which  is  a  much  worse  non-conductor  than  wood,  such  as  formed  the 
of  the  flag  and  of  the  alpen-stocks.    Dr.  Williams's  view  as  to  tiie  physioli  _ 
influence  of  the  Torquay  discharge  upon  Mr.  Pidgeon  and  his  companioai  i 
unquestionably  philosophic    and  correct    When  Prof.  Tyndall   acddeotsDv' 
received  the  shock  of  the  large  Leyden  Battery  of  the  Royal  Institution  thnNn 
him,  he  was  quite  unconscious  of  naving  been  struck  by  it,  and  felt  absdnt^ 
nothing.    Mr.  Pidgeon's  case  was,  in  idl  probability,  a  strictiy  analogosi  one. 
He  states  that  he  was  quite  unable  to  say  absolutely  whether  he  felt  any  ihoek. 
He  w&s  puzzled  and  confused,  and  seems  most  inclined  to  think  he  was  not 
struck,  because  he  could  not  distinctly  bear  testimony  to  the  shock.    His  atits 
of  brief  inability  to  feel  and  move,  however,  sufficiently  manifests  that  boom 
discharge  did  pass  through  him.    In  the  case  of  Mrs.  Piageon,  the  mark  of  the 
discharge  was  left  stamped  upon  the  skin.    In  Mr.  Pidgeon*s  instance  the  M 
lightning  discharge  obviously  did  not  pass  through  him  and  his  compaDioii> 
Either  mey  were  under  the  influence  of  a  secondary  return  shock  at  the  ioitint 
of  the  discharge  of  the  lightning ;  or  the  discharge  passed  from  the  chains  at  the 
bottom  of  the  metallic  stays  of  the  flag-staff  expansively  and  centrifngally  tos 
very  large  area  of  the  imperfectiy  conducting  ground,  aaecting  every  thine  in  i 
comparatively  slight  degree  through  a  very  large    space,  tnc    livins  Jodiii 
chancing  to  be  placed  there  amongst  the  rest    In  a  somewhat  simuar  caie, 
recorded,  if  his  memory  did  not  deceive  him,  by  Mr.  Walker,  l^e  lightnins  vas 
once  seen  to  make  its  escape  through  a  dry  eartn-contact  of  a  lightnmg-rod  of  > 
house  in  Philadelphia,  as  a  broad  sheet  of  fire  several  yards  m  extent   The 
Ball-Lightning  is  a  well-known  and  carefully  observed  phenomenon,  and  is  '^ 
every  case  diagnosed  and  distinguished  from  ordinary  lightning  by  its  veiy  flio^ 
progress,  allowing,  indeed,  ample  time  for  its  movement  to  be  leisurely  observed 
But  the  **  fire-balls  **  Mr.  Pidgeon  speaks    of  were   manifestly  not   of  thii 
character,  they  were  seen  by  persons  **  standing  with  their  back$  to  ths  discharge* 
They  were  simply  the  glare  of  the  instantaneous  light  filling  £or  an  instant  the 
space  immediately  around  the  spot  most  immediatdy  affected  by  the  final  coid- 
munication  with  me  earth. 

The  disruption  of  the  chuns  is  one  of  the  interesting  incidents  of  1^* 
Pidgeon's  case.  Mr.  Pidgeon  states  that  not  less  than  20  links  were  broken 
across.    This  was  due  certainly  to  molecular  disturbance  mechanically  produce^ 
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the  substance  of  the  chain  at  the  instant  of  the  discharge,  and  possibly  taking 
^t  most  violently  at  parts  of  the  metal  which  were  already  in  a  state  of  flaw, 
approximate  disruption.  The  power  of  lightning  to  contract  materially  the 
gth  of  metallic  masses  when  it  passes  through  them  has  been  observed  in 
ioua  imtahces.  Mr.  Walker  has  placed  upon  record  one  case  in  which  a  wire 
i  so  shortened  in  a  house  in  Stoke  Newington  by  the  passage  of  a  discharge 
li^itning  through  it,  that  a  night-bolt,  with  which  it  was  connected,  could  no 
g^  be  thrust  into  the  fastening  which  previously  received  it.  Some  action  of 
B  kind  possibly  contributed  to  the  iracture  of  the  chain  links  at  Torquay.  The 
itmction  of  tne  vitality  of  the  upper  branches  of  trees  by  electrical  action, 
>ken  of  by  Dr.  Williams,  is  a  well-known  effect.  M.  'Vlollet-le-Duc  describes 
pace  of  ^00  metres  square,  in  the  forest  of  Compi^gne,  in  which  all  the  upper 
inches  of  the  large  trees  have  been  stripped  of  foUage  by  electrical  agency, 
iiough  the  lower  branches  of  the  same  trees  are  untouched.  The  cups  of  an 
imometer,  such  as  are  spoken  of  b^  Mr.  Field,  are  of  such  small  dimensions, 
t  they  could  hardly  be  considered  m  themselves  as  causing  any  material  in- 
ase  of  danger.  But  the  correct  principle,  of  course,  is  that  such  objects  should 
dominatea  by  a  lightning  conductor.  The  stripping  of  the  gilding  irom  the 
omn  beneath  the  chain  cable  affected  by  the  lightning  discharge  brought  under 
ace,  was  most  probably  due  to  inductive  influence,  and  to  a  secondary  lateral 
charge.  It  has  already  been  suggested  by  Mr.  Preece  that  pipes  used  to 
itilate  the  sewers  might  be  converted  into  lightning  conductors.  To  use  them 
that  purpose,  it  would  only  be  necessary  to  see  that  they  were  of  sufficient 
tensions,  and  to  furnish  them  with  good  terminal  points,  and  with  good  earth 
timunications. 

A  larger  copper  tape  than  the  one  previously  described,  two  forms  of  copper 
Itiple  conductors,  and  a  plan  for  securing  metallic  conductors  i^ainst  the 
aence  of  corrosive  fumes  by  tubes  of  ebonite,  were  exhibited  at  the  close  of 
Meeting  by  Messrs.  Sanderson  and  Proctor.] 

)r.  Mann  tinally  drew  attention  to  various  subordinate  matters  that,  in 
nection  with  this  subject,  especially  require  a  more  extended  investigation, 
I  he  especially  referred  to  the  dimensions  of  conductors ;  the  effects  of  the 
etice  of  coating  good  conducting  substance  with  metals  of  inferior  power ; 
th-contacts  in  general,  and  especially  the  competency  of  the  ordinaiy 
{graphic  methods  for  testing  maintenance  of  efficiency  in  them ;  the 
tnomena  of  return  shocks,  and  of  lateral  and  divergent  strokes ;  the  area  of 
olute  protection  ;  the  s^etematised  connection  of  metallic  masses ;  the  cause 
the  disruption  of  chain  links  ;  protection  of  lightning  conductors  from 
rosive  fumes ;  the  protection  of  chimnejr  shafts ;  the  molecular  change  effected 
topper  by  time ;  the  height  and  distribution  of  the  upper  terminal  of  lightning- 
s  ;  and  the  bsst  construction  of  points.  He  also  stated  that  it  was  imder  the 
sideration  of  the  Council  of  the  Society  to  determine  whether  a  permanent 
;htning-rod  Ck>mmittee  for  the  further  investigation  of  such  matters  might  not 
idvantageously  formed.  If  such  a  Committee  were  constituted,  its  immediate 
stions  would  probably  be  threefold.  1st.  To  collect  and  record  facts  relating 
iceident  and  injury  from  lightning.  2nd.  To  investigate  certain  moot  points 
icienttfic  principle  and  construction,  such  as  those  which  had  been  specified. 
1  3rd.  To  report  and  publish  the  progress  of  its  labours  in  both  directions  from 
s  to  time. 


XIX.  On  certain  Small  OBcillations  of  the  Barometer,     By  the  Honoorable 
Balph  Abbbcbomby,  F.M.S. 

[Received  March  Ist.    Bead  May  19th,  1875.] 

iTAiN  small  oscillations  in  the  height  of  the  mercury  in  the  barometer> 
letimes  called  '*  pumping,"  have  long  been  known  to  be  associated  with 
ts  of  wind,  but  I  do  not  think  that  the  precise  nature  oi  their  action  has  been 
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detennined.  In  this  conntry  the  oseillafcionB  rarely  exceed  0*02  ineh;  and  in 
stndying  them,  I  have  fonnd  the  aneroid  preferable  to  the  mereorial  biio- 
meter,  owing  to  the  absence  of  inertia. 

The  two  following  examples  may  be  considered  typical: — 

1878,  Southend. — Window  looking  S;  wind  nearly  8,  in  strong  gusts.  In 
this  case  the  first  motion  of  the  bazometor  was  always  upwards  about 
0*01  inch,  as  if  the  effect  of  the  wind,  being  arrested  by  the  house,  was  to 
compress  the  air  in  the  room. 

1874,  Brighton. — ^A  comer  honse,  one  window  to  S,  another  to  ¥; 
wind  8,  strong  gusts.  With  the  W.  window  open  there  was  vioteit 
"  pumping,*'  but  in  this  case  the  first  motion  was  always  downwards.  Ob 
(^ning  the  S.  window  as  well,  the  pumping  ceased. 

The  explanation  seems  to  be,  that  the  wind  blowing^  past  the  W.  window 
drew  air  out  of  the  room,  as  blowing  through  a  spray-producer  causes  suetkm; 
but  when  the  8.  window  was  opened,  as  much  air  came  in  as  was  drawn  out, 
and  the  pumping  ceased. 

I  believe  that  all  more  complicated  cases  of  pumping  are  modificatioitt  of 
these  two  examples.  I  have  always  remarked  that  pumping  is  least  maiked 
on  the  lee  side  of  a  house. 

It  is  well  known  to  medical  men  that  many  acute  diseases,  or  ehronie 
conditions  of  exaggerated  sensibility  of  the  nenrous  system,  are  aggranted 
by  strong  wind.  Sharp  rheumatic  pains,  breathlessness,  and  general  distrea 
are  very  common  symptoms.  Animals  indoors  are  also  often  uneasy  donog 
high  wind.  In  several  cases  of  human  beings  which  have  come  under  mj 
own  experience,  I  have  observed  the  distress  to  be  associated  with  pmnpiDg 
of  the  barometer.  If  we  remark  that  the  difference  of  0*01  inch  of  pressure 
means  a  difference  of  85  grains  weight  on  every  square  inch,  or  more  than 
14  lbs.  on  the  whole  human  body,  and  that  this  change  takes  place  in  a  Tery 
few  seconds,  it  is  obvious  that  '*  pumping*'  really  involves  a  very  consider' 
able  shake  to  the  nervous  system: 

The  above  observations,  however,  suggest  a  few  practical  methods  of  ptffit* 
tion,  which  may  be  shortly  stated  thus :  —K  open  windows  can  be  borne,  try, 
by  crossing  or  otherwise  altering  the  drafts,  to  diminish  the  distress.  When, 
as  in  most  cases,  windows  cannot  be  open,  all  doors  and  windows  should  be 
closely  shut,  as  well  as  the  vent  of  the  chimney,  if  there  is  no  fire ;  and  if 
possible,  the  patient  should  be  moved  to  a  room  on  the  lee  side  of  the  house. 

The  oscillations  due  to  ''pumping"  must  not  be  coi)founded  with  the 
small  rises  and  falls  which  occur  in  squalls  and  thunderstorms.  These 
present  many  points  of  interest,  which  I  hope  to  make  the  subject  of  a 
future  memoir. 
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XL.  Propoted  mod^ieation  of  tht  Maehanum  at  present  in  me  for  reading 
Barometen  to  that  the  third  decimal  place  ntay  be  obtained  abtoltUely. 
By  B.  E.  PowzB,  L.B.C.P. 

[BeoeiTed  April  17th.    Bekd  M.aj  1Mb,  18TS.] 

'  Whilst  recently  engaged  in  the  endeafoar  to  msJinfactare  a  barometer  on 
Fortin'e  principle,  I  experienced  great  diffioolty  in  accurately  marking  the 
grsdnations;  and,  in  fiut,  I  found  it  quite  i 
bejond  my  mechanical  powers  to  attempt, 
without  the  aid  of  a  dividing  machine, 
gradnationB  to  read  higher  than  two  pUeea  I 
of  decimals.  tJnder  these  oiroomstanceB, 
it  oeenrred  to  me  to  atilise  the  cirole^iu  the 
application  of  the  vernier,  and  thus  obtain  I 
greater  latitade  with  the  same  reladve  value. 
Th«  result  I  now  have  the  honour  to  submit  | 
in  a  drawing  to  the  Ueteorolc^ioal  Society. 

In  my  proposed  modification  of  the  index  I 
at  iwesent  in  use,  I  believe  that  it  poeseseeB  I 
tbiw  advantages : — 

Ist-^Diminntion  oi  liability  to  enor  in 
mann&eture  from  the  increased  length  of  I 
ttie  degrees :  the  line  of  the  division  bearing  [ 
bQt  a  small  comparative  value  to  the  degree 
irtiereas  in  a  graduation  measuring  0*02i 
of  an  inch,  tlie  divisional  lines  moai  form  | 
no  inconsiderable  part 

2nd. — Diminution  of  liability  to  error  on  I 
the  part  of  the  observer.  The  instrument  I 
being  read  in  a  perpendicular  plane,  the  I 
altitade  of  the  eye  become  immaterial. 

8rd. — In  the  third  decimal  place  being  I 
found  absolutely,  whereas  in  Fortin's  in-  [ 
■tmment  it  is  approximately  ascertuned. 

I  trust  the  aooompanying  sketch  will  con- 
vey sufficiently  Incidly  the  detiuls  of  the 


DsBOBipnoH  OF  WooDonr. 
By  turning  tlie  milled  head  (a)  the 
gradnated  disc  (B)  is  made  to  revolve; 
and  the  axis  of  the  milled  head  being 
constmct^d  as  a  pinion,  works  at  the  same 
time  the  ratchet,  which  is  attached  to  the 
index  { K)  moving  it,  as  in  the  nsnal  method 
of  barometen. 
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The  Tender  (E),  which  for  symmetry  is  dnplieaiey  and  reads  from  the 
oentral  zero  both  ways,  is  fuied. 

B  is  a  gradnaied  diso;  ccc  gradnatioiis  into  100  parts;  d<l<lgradnaliaDi 
into  10  parts ;  khhh  spokes  connecting  circ^omference  with  axis. 

The  movements  should  be  so  constrocted  that  one  complete  revolotioii  of 
the  disc  should  coincide  with  the  displacement  of  the  index  one  inch. 

The  zero  of  the  disc  is  opposite  zero  on  the  Temier,  wheneyer  the  lowor 
edge  of  the  index  corresponds  to  an  inch  mark  on  the  tabe. 

The  rcTolntion  of  the  diso  will  then  j9how  tenths  and  himdredths  of  an 
inch  directly ;  read  from  the  zero  point  of  the  Temier,  and  the  Tcniier  vill 
give  the  thousandths. 

A  conTenient  size  for  the  disc  would  be  an  external  oinnmifereiice  ol 
10  inches  (nearly  8*8  inches  diameter),  so  that  0*01  inch  reading  ci  buth 
meter  would  be  represented  by  0*10  inch  on  scale,  and  0*10  inch  reading  by 
nearly  one  inch  on  scale.  The  divisions  on  the  vernier  would,  of  come, 
be  0*11  inch,  and  would  read  to  0*001  inch. 

The  principle  involved  in  this  modification  of  Fortm's  instmment  is,  flat 
the  graduations  being  expanded  to  any  convenient  dimensions  by  means  of 
the  circle^  greater  accuracy  is  obtained :  the  relative  value  of  any  part  of  the 
degree  being  in  inverse  ratio  to  its  dimensions. 

Error  in  reading  from  the  varying  position  of  the  observer's  eye  is  ako 
avoided,  and  finally,  the  third  decimal  place  is  obtamed  absolutely,  instead  of 
approximately,  as  with  Fortin*s  instrument. 


XLI.  On  a  White  Rain  or  Fog  Bow.    By  G.  J.  Stmonb,  Secretary. 

[Beoeived  Jon^  Ist.    Bead  June  16th,  1875.] 

The  following  short  paper  consists  of  two  portions:  the  first  is  a  nanatiTe 
of  certain  phenomena  observed  by  Lady  Orde  and  one  of  her  dauf^ters,  and 
communicated  to  me  by  Sir  J.  P.  Orde,  Bart.,  F.M.S.;  the  second  ia  an 
epitome  of  previous  records  of  somewhat  similar  phenomena. 

On  January  27th,   1874,  ajt  2.20  p.m..  Lady  Orde  and  one  of  ber 
daughters  were  walking  down  a  very  steep  hill  about  two  miles  south  of 
Ardrisiudg  (Crinan  Canal  entrance),  on  the  west  shore  of  Loch  Fyne ;  they 
were  about  150  ft.  above  the  sea,  walking  nearly  north-east,  and  looking 
towards  Silvercraigs  Point,  or  between  it  and  Ardrishaig ;  there  was  no  mist, 
neither  was  there  any  dear  blue  in  the  sky,  it  was  generally  greyish,  with 
light  fleecy  clouds,  upon  which  appeared  a  pearlyi  rather  than  neutral  tint 
rainbow.     Its  colour  did  not  tell  out  attractively,  but  very  peculiarly,  owing 
to  its  distinct  form  and  striped  character.     The  stripes  were  of  a  warm,  neutral 
tint,  white  and  greyish.    The  bow  stretched  across  the  hill  side  and  sea, 
from  about  W  or  NW  to  £  or  SE,  and  was  fainter  at  its  western  than  at  its 
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eastern  extremity.  It  seemed  rather  broader  than  an  ordinary  rainbow,  but 
this  might  be  due  to  the  absence  of  colonr.  Sir  J.  Orde  was  driving  along 
the  tkore  of  Loch  Fyne,  in  the  opposite  direction,  to  meet  them,  and  did  not 
see  the  bow;  his  recollection  of  the  weather  does  not  quite  agree  with  that 
of  Lady  Orde,  as  he  reports  the  day  as  '*  hazy — a  very  nnnsoal  thing  here — 
and  more  so  in  N  and  W  than  elsewhere.*'  He  was  never,  probably,  20  feet 
above  the  sea  level. 

I  am  f^sA  to  be  able  to  supplement  the  above  very  accurate  description  by 
exhibiting  a  sketch  of  the  phenomenon  made  subsequently  from  memory  by 
Lady  Orde,  which,  although  transmitted  with  some  depreciatory  remarks, 
nndoubtedly  gives  a  very  good  idea  of  the  general  appearance. 

The  completeness  of  the  above  narrative  is  equally  remarkable  and  satis- 
ftetory;  remarkable  because  few  persons  would  have  been  able  to  give  so 
hieid  a  description,  and  satisfactory  because  when  a  rare  phenomenon  occurs 
it  is  still  more  rare  to  obtain  a  complete  account. 

But  a  white  rainbow  sounds  like  an  absolute  anomaly,  and  one  naturally 
tries  to  imagine  it  a  fog  bow,  or  part  of  some  system  of  halos.  I  do  not  see 
that  we  can  accept  the  first  theory  in  the  &ce  of  the  positive  statement, 
*'  there  was  no  mist,*'  and  even  Sir  John  goes  no  further  than  ''  it  was  hazy 
in  the  distance :"  and  the  halo  theory  hardly  seems  better;  for,  in  the  first 
place,  I  know  of  no  halo  system  which  would  give  such  an  arc  as  herein 
described ;  and  in  the  second  place,  I  should  think  that  if  this  supplementary 
arc  was  so  plainly  visible,  the  primary  arcs  could  not  have  escaped  the  notice 
of  Sir  J.  Orde,  who  would  be  driving  face  towards  them. 

Whatever  may  be  their  nature  or  explanation, — and  on  such  optical 
questions  I  am  not  prepared  to  enter, — ^white  rainbows  have  been  previously 
mentioned  in  meteorological  works.  I  think  that  it  will  be  useful  to  reprint 
such  of  these  notices  as  I  can  readily  find,  so  that  the  present  communica- 
tion may  serve  in  part  as  a  monograph  upon  the  subject ;  and  if  it  leads 
some  competent  person  to  consider  the  phenomena  carefully,  and  to  demon- 
strate their  nature  and  cause,  a  desirable  end  will  have  been  reached. 

I  offer  no  comment  on  the  various  opinions  and  statements  which  follow, 
except  this,  that  it  is  certain  that  nearly  all  the  writers  have  £Euled  to  dis- 
tinguish between  white  rainbows  and  fog  bows — ^if,  indeed,  any  difference 
exists. 

CUmate  of  London,    By  Luke  Howabd,  F.B.S.    Three  vols.  8vo.,  London, 
1888.    Vol.  n.,  p.  72  and  p.  189. 

1809,  March  27th. — ^Very  misty  morning.  The  mist  to  it  broke  away 
exhibited  a  fednt  white  bow  in  the  NW. 

1812,  November  20th. — ^Misty;  much  rime  on  the  trees.  At  11  a.m.  a 
perfect,  but  colourless  bow  in  the  mist:  near  4  p.m.  there  was  a  riiower,  in 
which  the  rainbow  showed  its  proper  colours. 

[This  statement  reflecting  November  20th,  1812,  is  reprinted  verbatim 
£rom  Howard*s  original  report  in  the  AtmaU  of  PMbsapky  for  Jtaanstj 
1818,  p.  80.] 
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Introduction  to  Medical  Literature.     By  Thomas  Youko.    8vo.»  Londoiii 
1818,  pp.  559-560. 

I  haye  had  an  opportunity  of  ascertaining  that  the  clouds  which  codnfait  the 
white  and  coloured  circles  sometimes  denomioated  '  glories,'  aro  oertunl^  not 
composed  of  ice  particles ;  and  I  have  succeeded  in  deducing  an  aiqilaiittiim 
of  these  phenomena  from  the  same  laws  which  are  capable  of  being  applied 
to  so  many  other  cases  of  physical  optics.  In  the  theory  of  supeniumeruy 
rainbows  {Nat.  PhU.  Vol.  I.  p.  471,  plate  80,  fig.  451;  YoL  H.  p.  648), 
I  have  observed  that  the  breadth  of  each  bow  must  be  greater  as  the  drops 
which  afford  it  are  smaller;  and  by  considering  the  coloured  figure  in  irbieh 
their  production  is  analysed,  it  will  be  obvious  that,  if  we  suppose  the 
coloured  stripes  extremely  broad,  they  will  coincide  in  such  a  manner  in  one 
part  as  to  form  a  white  bow;  the  red,  which  projects  beyond  the  rest,  bdsg 
always  broadest;  so  that  if  all  the  stripes  be  supposed  to  expand  YrhaHe  ihef 
preserve  their  comparative  magnitude,  the  middle  of  the  red  may  coiDdde 
with  the  middle  of  the  blue ;  and  it  will  appear  on  calculation  that  a  wliite 
bow  will  be  formed  a  few  degrees  within  the  usual  place  of  the  coloured  bov, 
when  the  drops  are  about  i7>V7  or  ^^V?  of  an  inch  in  diameter. 

It  is  remarkable  that  in  such  cases  the  original  bow  is  altogether  wantbgi 
and  probably  for  a  similar  reason  we  scarcely  ever  see  a  rainbow  in  a  ckmd 
which  does  not  consist  of  drops  so  large  as  to  be  actually  falling,  althoogh  I 
have  once  seen  such  a  rainbow  ending  abruptly  at  the  bottom  of  a  dead:  H 
may  be  conjectured  that  the  edge  of  the  light  is  in  such  cases  so  mneh 
weakened  by  diffiraction,  that  it  is  too  ficunt  to  exhibit  the  effects  occasioned  by 
a  larger  drop. 

Researches  about  Atmospheric  Phenomena.     By  Thomas  Fobsteb.    Third 
Edition,  Bvo.,  London,  1828,  p.  104. 

The  Iris  unicolor  is  more  properly  a  colourless  rainbow,  and  appears  in  the 
mist.  Such  a  one  appeared  on  20th  November,  1812,  in  the  vicinity  of 
London.  The  afternoon  of  the  same  day  there  was  a  shower,  in  which  the 
rainbow  showed  the  usual  colours.     ('  Thomson's  Annals^'  1818,  p.  80.) 

Edinburgh  Journal  of  Science.    Edited  by  Sm  David  Bbewsteb.    YoL  Y* 
p.  85,  1825,  8vo. 

[Extract  from  Letter  by  Mr.  Coldstream,  of  Leith.] 

On  February  7th,  1825,  two  colourless  rainbows  were  seen,  one  at  9  ajn., 
the  other  about  noon.  Much  rain  had  fallen  during  the  preceding  night,  and 
the  morning  had  been  cloudy ;  but  at  the  time  of  their  appearance  there  were 
no  clouds  visible,  except  towards  the  western  horizon. 

In  the  zenith  the  colour  of  the  sky  did  not  equal  the  tenth  degree  of 
Saussure's  cyanometer.  The  primaries  only  were  seen ;  they  were  vivid  and 
distinct  throughout  their  whole  extent,  and  had  the  ordinary  breadth  of  ih 
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common  rainbow.  While  I  was  observing  the  one  which  appeared  at  noon, 
I  saw  its  northern  limb  &11  npon  a  portion  of  a  nimbus  in  motion,  and  im- 
mediately assume  the  proper  colours ;  but  whenever  the  cloud  had  passed, 
the  bow  regained  its  colourless  state.  This  phenomenon  is,  probably,  rare ; 
I  am  not  aware  of  its  having  been  observed  by  any  of  the  older  meteoro- 
logists. 

Meteorology.    By  G.  Habvey,  F.R.S.     4to.,  London,  1848. 

[This  Article  is  too  long  for  quotation :  I,  therefore,  merely  make  a  few 
extracts.] 

**  Sometimes  a  small  portion  only  of  a  rainbow  is  exhibited  on  a  few  light 
cloads.  As  these  advance  the  arch  may  increase,  and  the  whole  rainbow  at 
length  become  complete.  The  other  extremity  may  then  fade  and  become 
reduced  to  a  pale  white,  and  the  whole  may  eventually  be  reduced  to  this 
state.  In  an  instance  of  this  sort,  Howard  thought  the  rain  was  formed  and 
propagated  in  the  atmosphere  with  such  rapidity  as  scarcely  to  afford  time 
for  the  formation  of  drops  in  the  form  of  cloud.** 

'*  A  colourless  bow  may  soon  be  followed  by  one  having  the  usual  colours.** 
''  Perfectly  colourless  bows  have  been  seen  in  mists.  On  the  clearing  up 
of  a  considerable  fog,  and  when  the  sun  was  just  visible,  a  rainbow  of  this 
sort  was  seen  whose  breadth  was  about  double  that  of  an  ordinary  rainbow, 
and  its  colour  grey;  near  the  ground  the  colour  was  brighter  than  towards 
its  centre ;  near  the  extremity  of  the  bow  were  streaks  of  white  of  peculiar 
brightness.'* 

IntrodwHon  to  Meteorology.    By  D.  P.  Thomson,  M.D.    Edinburgh,  1849. 
8vo.,  pp.  222-228. 

It  has  been  experimentally  proved  by  Sir  David  Brewster  (Edinburgh  Journal 
of  Science^  Vol.  X.  p.  168)  that  the  rainbow  consists  wholly  of  polarised  light, 
in  consequence  of  the  rays  having  been  reflected  nearly  at  the  angle  of 
polarisation,  from  the  posterior  surface  of  the  rain  drop.  The  value  of  this 
observation  is  great.  In  the  language  of  the  Baconian  philosophy,  it  is  an 
instantia  cruets,  demonstrating  the  correctness  of  Newton*s  theory  of  the 
rainbow,  which  we  have  explained.  When  the  spectrum  is  formed  from  a 
very  slender  pencil  of  light,  the  yellow  and  the  blue  colours  almost  wholly 
disappear;  and  when  obtained  from  one,  the  breadth  of  which  exceeds  the 
angle  of  separation  of  the  red  and  violet,  the  green  becomes  invisible,  and 
there  is  the  semblance  of  two  primary  arcs  separated  by  one  of  white  or 
homogeneous  Hght.  Hence,  when  the  sun*s  apparent  diameter  is  least,  as  in 
smnmer,  there  is  the  greatest  condensation  of  the  colours ;  whereas  in  winter, 
the  yellow  and  the  blue  predominate.  This  leads  us  to  mention  the 
phenomenon  of  white  rainbows,  which  is  by  no  means  common.  It  is 
referred  to  by  Howard  {CUmate  of  London)  and  Forster  (Researches),  and 
explained  by  Young  (Introduction  to  Medical  Literature,  p.  586). 
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Coldfliireain  {Edinburgh  Jaunud  qf  8eime$f  YcL  Y.  p.  85)  UMolifloi 
two  which  were  seen  ftt  Leith  in  1825,  and  the  anthor  witnessed  €Be 
on  the  17th  Oetoher,  1848,  about  8  p.m.,  in  Eng^cU 

MeUorology  (from  the  Encychpadia  BriUmtUea).  By  Sir  J.  F.  W.  TT«gninB^ 
Sm.  8yo.,  Edinburgh,  1862,  pp.  219-221. 

In  reference  to  the  formation  of  a  rainbow  on  dond  or  iogf  in  the  entire 
absence  of  rain,  Colonel  Sykes,  in  his  Paper  on  the  Meteorology  of  the 
Deocan  {Phil.  Trans,  1885),  relates  a  remarkable  instance  of  one  seen  by 
him  from  the  top  of  a  precipice  from  2,000  to  8,000  feet  in  perpendieokr 
height,  forming  the  north-west  scarp  of  the  hill  fort  of  Hnrrachandanisghmr, 
among  the  Ghauts,  overlooking  the  plains  of  the  Concan  (Konkhnn),  dense^ 
covered  with  fog  cloud,  arising  somewhat  above  the  level  of  the  preeq^, 
but  not  covering  it.    Under  these  circumstances,  having  the  sun  at  a  low 
elevation  at  his  back,  he  says: — "A  circular  rainbow  appeared,  ^te 
perfect,  of  the  most  vivid  coburs,  one  half  above  the  level  on  which  I  stood, 
the  other  half  below  it.     Shadows  in  distinct  outline  of  myself,  my  hone, 
and  people  appeared  in  the  centre  of  the  circle,  as  in  a  picture,  to  which  the 
bow  formed  a  resplendent  frame.     From  our  proximity  to  the  fog,  I  belioTe 
the  diameter  of  the  circle  at  no  time  exceeded  50  or  60  feet.     The  brilfiant 
circle  was  accompanied  with  the  usual  outer  bow  in  &inter  colours."    In  the 
same  paper  he  also  records  his  observation  of  a  white  rainbow  in  a  fog-bank 
near  Poonah,  within  which  he  was  riding.     '*  Suddenly  I  found  myself  emerge 
from  the  fog,  which  terminated  abruptly  in  a  wall  some  hundred  feet  high. 
Shortly  after  sunrise  I  turned  my  horse's  head  homewards,  and  was  surprised 
to  discover  in  the  mural  termination  of  the  fog-bank  a  perfect  rainbow, 
defined  in  its  outline,  but  destitute  of  prismatic  colours.'*    Niehbuhr,  in  his 
Voyage  to  Africa^  describes  a  white  rainbow,  and  Mr.  St.  John,  in  his 
IAm%  of  CeUbrated   Travellers  (Vol.  m.  p.  121),  mentions  having  seen 
one  on  May  21st,  1830,  in  Normandy,  "  on  the  morning  mist."    On  the 
other  hand,  it  should  be  mentioned  that  Mr.  Smyth,  in  his  recent  sqjenni 
on  the  Peak  of  Tenerifife,  with  a  cloudless  sky  and  perpetual  sunshine 
above,  and  with  a  boundless  sea  of  cloud  continually  extended  in  sU 
directions  below  him,  makes  no  mention  of  a  rainbow  being  at  any  timfl 
formed  upon  it.    The  external  portion  of  a  very  remarkable  appearance  ob- 
served by  Mr.  Ck)ckin  in  Lancaster  {PhU.  Trans.  1780,  p.  157)  in  a  mist 
would  seem,  also,  to  have  been  the  lower  portion  of  a  coburless  rainbow.   I 
may  observe  here,  in  reference  to  the  note  on  p.  90,  that  in  this  account  Mr. 
Cockin  does  distinctly  notice,  as  matter  of  surprise,  the  '*  little  humid 
particles  "  which  occasioned  the  mist,  and  wwe  floating  around  the  bushes 
at  about  half  an  inch  distance  from  one  another,"  '*  where  the  sun  shone'' 
on  them.    But  he  does  not  call  them  hMUs^  and  it  is  evident  that  what  he 
saw  was  not  the  watery  globules  themselves,  but  the  infinitesimal  spark  of 
light  from  each  of  the  globules  constituting  its  contribution  to  the  rainbow, 
which,  if  the  focus  of  the  eye  were  not  acyusted  to  its  distance,  might  easily 
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have  been  dilated  into  an  annular  appearance,  or  a  disc  mistakeable  for  a 
babble.  In  reference  to  the  usual  want  of  colour  in  lunar  and  fog  rainbows, 
it  may  be  observed  that  the  prismatic  colours  are  not  well  distinguished  in 
either  very  brilliant  or  very  feeble  spectra.  And  as  regards  the  non- 
formation  of  rainbows  on  clouds  at  very  great  altitudes,  any  how  they  evidently 
could  not  be  so  formed,  the  particles  of  the  cloud  being  not  globules,  but 
crystallised  bodies. 

A  Treatiae  on  Meteorology.     By  Elias  Loomis,  LL.D.     8yo.,  New  York, 
1868,  p.  214. 

Fog  Bow  explained, — ^If  the  rain  drops  be  less  than  -fV^h  of  an  inch  in 
diameter,  the  primary  bow  will  be  wider  than  2°,  the  breadth  of  the  bow 
depending  simply  upon  the  size  of  the  drops.  But  as  the  breadth  of  the 
bow  increases,  the  colours  are  spread  over  a  greater  surface,  and  conse- 
quently they  are  less  vivid  and  distinct.  When  the  diameter  of  the  drops 
is  ri^th  of  an  inch,  which  is  the  average  diameter  of  particles  of  fog,  tha 
bow  becomes  a  very  faint  arch  4^  or  5^  in  breadth,  with  only  a  slight  rosy  tint 
upon  the  outside.  Such  is  the  bow  actually  observed  when  the  sun  riiines 
npon  a  dense  fog. 

POSTSCRIPT. 

Since  the  above  Paper  was  read,  I  have  received  two  additional  notes  on 
white  bows,  which  are  as  follows : — 

1.  Mr.  A.  £.  Murray,  F.M.S.,  Manor  House,  Hastings,  writes: — 

"2nd  March,  1874:— 

*'*  Weather, — Misty  and  damp,  but  fog  not  thick  enough  to  hide  the  moon. 
On  crossing  the  West  Hill  over  the  brow,  but  not  a  dozen  yards  off,  as  wa9 
evident  by  the  hedges  appearing  on  the  further  side  of  it,  was  a  perfect  arch 
of  white  light  exactly  similar  to  the  rainbow,  but  entirely  without  colour,  ot 
considerably  more  than  180^.  The  moon  was  behind,  and  shining  brightly  on 
the  mist.  On  receding  from  the  brink  the  bow  appeared  to  follow,  and  tha 
size  of  the  arc  in  degrees  decreased,  the  slope  of  the  hill  being  less.  A 
q^oarter  of  an  hour  after  there  was  not  a  sign  of  the  bow,  although  apparently 
there  was  not  much  change  in  the  mist,  except  that  it  was  not  quite  so  thick.** 

2.  Rev.  M.  H.  Close,  Newtown  Park,  Black  Rock,  Dublin,  says: — 

"  On  Christmas  Eve,  in  the  year  1849,*  I  saw,  near  Eibworth,  Market 

Barboro*,  Leicestershire,  a  quite  colourless  bow.    It  was  very  distinct  nearly 

aU  round  the  semicircle  (the  sun  was  just  going  to  set),  except  near  the 

Jeet^  where  it  was  less  bright.    It  had  been  freezing  in  the  shade  all  day,  and' 

*  I  am  pretty  sure  it  was  1849,  the  year  of  that  No.  of  the  Yeor  Book  of  Facte 
which  desoribeB  a  colourless  bow  seen  in  Brazil  in  1848. 
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the  gTonnd  had  become  criBped  again.  There  was  a  verj  eli^t  haze,  ind 
the  sky  was  a  good  deal  covered  with  very  light,  thin,  fleecy  clouds.  Tvo 
companions  observed  the  bow  as  well  aa  myself.  By  means  of  two  unbroken 
btttls  of  grass — which  I  found,  on  a  little  search,  one  trensrerse  and  the 
other  giving  the  distance  from  the  eye, — I  took  the  angular  diameter  of  tha 
middle  part  of  the  breadth  of  the  bow.  On  measnring  the  bents  carefoUytt 
home,  they  gave  an  angle  within  1^°  of  the  similar  dimenrioD  of  an  ordiuiij 
Iris ;  probably  the  angle  was  really  the  same  as  that  of  a  coloured  bow,  hot 
the  rude  method  of  measurement  did  not  enable  me  to  go  nearer  to  the  troth." 

DISCUSSION. 

Mr.  BbOOKE  thought  that  the  eiplauation  given  in  the  puwr  was  eomd. 
The  HphenileB  of  water  are  more  miouta  iu  fng  than  in  rain;  sua  at  the  breadth 
ot  the  coloured  bands  increases  with  the  minuteneBH  of  the  spheruleB,  they  wonid 
probably  bo  far  overlap  each  other  as  in  some  measure  to  reproduce  white  light 

The  Pbesident  culed  attention  to  the  striped  character  of  the  bow,  which 
indicated  chromatic  diapersioo,  or  separation  of  the  rays  of  different  refrangibili^. 
The  bow  was  probably  an  arc  of  a  neutral  tint  in  which  the  distinct  colours  ware 
made  inappreciable  by  faintness. 

Mr.  Sykons  said  that  in  the  description  it  was  stated  that  there  waa  no  fbg  Ot 
mist  He  thought  that  there  must  be  something  exceptional  in  the  phenomencm, 
or  there  would  be  other  cases  on  record. 

Mr.  Bkooke  said  this  might  be  due  to  the  mist  not  often  presentiTiganydetinilc 
Bnrface  on  which  the  oolar  rays  could  faU.  It  is  obvious  tliat  no  bow  could  be 
formed  in  a  coutinuous  mist. 

The  Pbesident  thought  that  if  a  bow  were  produced  by  rain,  and  a  screes  d 
cirrus  intervened  between  the  sun  and  the  rain,  this  might  liiminish  the  intend^  ^ 
of  the  light  sufficiently  to  render  colour  in^>preciable.  ^r  j 

Mr.  Leckt  said  that  he  once  saw  a  fog  bow  at  Val!.'iK'ia.     His  shadow  wM\! 
thrown  on  the  fog,  and  the  bow  appeared  round  his  head  with  a  white  ligbL    Ht    , 
thought  that  Ur.  Brooke's  explanation  was  the  correct  one,  tliat  the  Epiierulea  dJF 
water  in  a  fog  are  so  small  and  numerous  as  to  mix  the  colours  and  produot 
white  light  only. 

.  Dr.  Tripe  said  that  the  Btriped  appearance  of  the  bow  in  the  drawiu  m 
mentioned  in  the  paper  induced  him  to  say  that  it  was  a  ruirtbow,  and  not  |^ 
fog  bow.  He  once  saw  a  fog  bow  in  the  Channel ;  this  was  culled  by  the  wuliw'l 
a  "fog  eater,"  as  the  fog  would  rapidly  diEperse,  which  it  did  in  ludf  aa  hM&*i,i 
The  bow  was  of  an  uniform  white  colour,  not  striped,  and  modtrntely  bright       ,fl 

Mr.  Sykons  said  that  he  would  like  to  have  it  settled  whether  tlie  i>heuomeit»!|' 
was  to  be  termed  a  white  rainbow  or  a  fog  bow ;  it  was  ceitain  that  at  preaoat  > 
all  the  best  writers  on  meteorology  used  the  termid  indiscriminately.  1 '' 

Mr.  Leckt  thongfat  that  the  fog-bow  and  rain-li»w  ure  the  aame,  aiB, 
diSerences  depending  on  the  distance  and  size  of  the  drops.  "I 

The  Pbesident  asked  if  Mr.  Brooke  could  conceive  thp  peiruliar  striped  , 
aspect  of  the  bow  produced  otherwise  than  by  chromatic  separation  of  the  r^if 

Mr,  Brooke  replied  that  he  thought  it  conceivable  thnt.  under  certain  eon* 
ditions,  interference  bands  might  be  produced,  which  are  independent  of  what  U 
commonly  understood  by  the  term  "  chromatic  diapenuoii." 

Mr.  Scorr  said  that  alter  the  last  Meeting  he  observed,  nnd  doubtless  manyolhtir 
Fellows  did  also,  the  appearance  of  a  fine  mock-moon  on  the  v,->?.s1em  side  of  dw, 
true  moon,  having  the  colours  of  the  rainbow,  but  with  the.  rcil  inside,  aa  ia  ttl 
case  ol  a  halo.  He  waa  told  that  a  mook-moon  afterwards  appeared  on  llgt 
eastern  side  alao.  * 
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yT.rr.    On  a  Proposed  Form  of  Thermograph.     By  Wujmun  Whitbhouse, 
r.R.A.8. 

[Beceived  Ha7  ISth.    Bead  June  ISth,  1B76.] 

Im  pnrBning  the  study  of  the  acid  bolb  hygrometer  in  the  early  part  of  tiie 
year  1872,  it  appeared  to  me  most  necessary  to  devise  Bome  plan  of  coDtinnoua 
registration,  which,  while  ahviating  the  Ubonr  of  very  frequent  personal  ob- 
Bervation  of  the  thermometers  employed,  shoold  also  give  an  nnbtoken  chain 
of  data  on  the  subject. 

Pondering  upon  this  idea,  with  a  Six's  Thermometer  before  me,  it 
occurred  to  me  that  if  the  parallelogram  formed  hy  two  limbs  of  that 
icsbimient  were  made  to  take  a  circular  form,  and  the  spirit  bnlb  and 
expansion  chamber  were  each  brought  into  the  centre  of  ike  circle  and 
placed  Bxially,  prqjecting  in  apposite  directions  at  right  angles  to  the  plane  of 
the  circle,  they  might  be  made  to  form  an  axis,  on  which  the  whole  instru- 
ment  might  rest,  the  point  of  stable  equilibrium  being  determined  by  the 
position  and  weight  of  the  mercury  occupying  the  lower  half  of  the  circle. 
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light  sjphon  pen  or  style  for  recording,  by  an  easy  conversion  of  the  circular 
movement  into  a  direct  horizontal  one. 

The  thermometer  may  be  "  pointed'*  and  graduated  in  the  usual  way  on 
that  part  of  the  stem  which  forms  the  periphery  of  the  circle ;  and  thus  the 
scale  errors  of  the  instrument  as  a  thermograph  may  be  checked  by  ob- 
servations of  the  thermometer  itself. 

There  are  on  the  table  parts  of  the  first  model  instrument  with  which  the 
record  was  attempted,  and  the  success  was  beyond  my  expectations. 

We  have  also  on  the  table  the  remains  of  a  thermometer  with  which  I  tried 
to  record  the  dew-point.  This  was  done  by  eoMng  down  a  cylindrical  bulb 
(one  half  of  which  was  covered  with  muslin)  by  the  use  of  ether;  the  other 
half  of  the  bulb  was  subjected  to  a  very  gentle  pressure  by  small  strips  of 
tissue  paper  placed,  like  bow-strings,  on  three  Hght  bow-shaped  arms,  carried 
round  the  bulb  by  an  axis  to  which  a  step-l^-step  motion  was  imparted  by  a 
half-seconds  dock.  These  arms  pressed  ,so  lightly  on  the  bulb  as  to  com- 
municate the  slightest  possible  tremor  to  the  instrument  when  dry;  but,  when 
dew  began  to  be  dq^sited,  the  adhesion  of  the  paper  to  the  glass  as  it  swept 
round  the  bulb  became  very  considerable,  and  the  thermometer  was  rocked 
vigorously,  so  that  the  line  was  serrated  deeply:  this  continued  until  the 
dew  had  again  disappeared. 

Thus  the  theHnometer,  recording  the  curve  of  temperature  in  the  usual 
v&y*  by  a  firm  and  steady  line,  was  brought  down  to  the  dew-point  by  the 
use  of  the  ether,  when  the  line  inmiediately  became  seirated,  and  remained 
so  till  the  disappearance  of  the  dew,  when  it  again  became  smooth,  and  rose 
gradually  to  the  existing  temperature.  A  pnx^-sheet  of  this  not  unsuccess- 
ful attempt  is  now  before  you. 

The  counterpoising  of  these  instruments  was  easily  effected;  but  there  is  a 
difficulty,  amounting  almost  to  an  impossibility,  in  obtaining  a  true  circle  in 
glass ;  and,  again,  there  is  the  further  difficulty  of  truly  centering  it.  Unless 
this  could  be  done,  adieu  to  any  precision  in  the  record:  even  if  this  were 
attained  in  one  instrument  by  extreme  care  and  good  luck,  there  would  be 
the  utmost  difficulty  in  multiplying  such  instruments,  if  required  to  be 
made  to  the  same  scale  with  any  degree  of  accuracy. 

Lastly,  there  is  the  absolute  impossibility  of  separating  the  thermometer 
from  the  recording  part  of  the  instrument,  to  which  the  necessary  clock-work 
was  attached,  and  this  forbade  its  application  to  out-door  use,  which  I  deemed 
essential.  I,  therefore,  reluctantly  resolved  to  abandon  the  effort  to  carry 
out  and  perfect  thermography  in  this  direction ;  and  am  induced  to  lay  this 
short  account  before  the  Society,  in  order  that  others  may  have  the  oppor- 
tunity of  availing  themselves  of  the  fruit  of  my  labours.  Bight  well  pleased 
shall  I  be  if  they  can  be  turned  to  account,  and  made  useful  by  any  one.* 


•  NoTB.— Several  Thermograms  and  parts  of  the  instroments  used,  together  with 
the  first  model  instrument  as  completed,  have  been  presented  by  the  Author  to  the 
Society. 


448  QUABTBBLT  JOUBNAL  OF  THB  XBTBOBOLOOIGAL  80GIBTT. 

DISCUSSION. 

Mr.  Scott  stated  that  on  a  recent  occasion  Mr.  Cripps  had  brought  forward  i 
self-registering  thermometer  at  the  Royal  Society,  which  seemed  to  be  more  or 
less  on  the  same  principle  as  that  of  Mr.  Whitehoose,  which,  to  his  (Mr.  Sc^'i) 
luiowledj^,  had  been  devised  some  years  before.  He  had,  therefore,  reqaetted 
Mr.  Whitehouse  to  bring  his  instmment  before  tiie  Meteorological  Society,  io 
order  to  have  its  construction  placed  on  record.  It  was  evident  that— altiioogib 
the  two  arrangements  a^ed  in  so  far  as  concerned  the  production  of  power 
sufficient  to  work  a  registering  apparatus  by  means  of  the  motion  of  the  me^ 
curial  index  of  a  spirit  thermometer  in  a  ring-shaped  tube, — there  was  no  fnrtber 
similarity  between  the  inventions  of  Messrs.  Cripps  and  Whitehouse. 

Mr.  WHIPPLE  said  that  Mr.  Cripps^s  instrument  i^peared  to  resemble  in 
principle  a  contrivance  employed  by  the  late  Mr.  Appold  for  the  purpose  of 
regulating  the  temperature  of  his  house.  It  consists  of  a  tube  sealed  at  both 
ends,  and  containing  a  column  of  mercury,  upon  the  surfu^e  of  which  a  imall 
quantity  of  ether  floats.  The  tube  beins  bahuiced  in  an  simost  horizontal  position, 
the  varying  changes  of  tension  in  the  e3ier  vapour  produced  by  adteration  of  tem- 
perature cause  the  mercury  column  to  move  along  uie  tube,  thereby  chuiging  the 
position  of  its  centre  of  gravity,  and  making  it  to  rotate  about  an  axis.  Leren 
suitably  fixed  were  adapted  so  as  to  control  the  admission  of  heated  air  orwiter, 
and  hence  maintain  equability  of  temperature  in  the  apartment  in  which  the  initn* 
ment  was  fixed.  Two  instruments  constructed  on  this  principle  were  in  the  Bojil 
Society  collection  and  were  at  the  Kew  Observatory  for  at  least  ten  years,  Irat  lure 
recently  been  transfierredto  the  Museum  at  Burlington  House. 


XLin.  On  the  Rainfall  at  Athens,     By  Profesisor  Y.  Raulin. 
(Translated  from  Comptea  RenduB,  YoL  LXXIV.  p.  1124,  by  B.  Stiuchan,  F.H.a) 

[Beoeived  May  18th.    Bead  June  I6th,  1876.] 


Thb  interoBt  taken  by  every  educated  man  in  the  conntries  of  whidi 
men  and  events  have  been  the  admiration  of  his  youth,  indnces  me  to 
present  to  the  Academy  a  sammary  of  the  rain-gauge  observations  made  at 
Athens  by  M.  Jnlios  Schmidt,  Director  of  the  Greek  Observatory.  Thej 
give  precise  information  abont  the  degree  of  dryness  of  the  climate,  which, 
doubtless,  is  not  very  different  to-day  from  what  it  was  2,000  or  8,000 
years  ago,  and  also  during  the  Heroic  times. 

The  observations  embrace  a  period  of  twelve  and  a  half  years,  from 
1859,  August,  to  1871,  December.  The.rain-gauge  is  square  and  has  a  width 
of  12*79  inches ;  it  is  placed  at  51  feet  above  the  ground,  upon  the  teznee 
of  a  house  situated  to  the  north-east  of  the  Acropolis,  and  at  the  western  hue 
of  Mount  Lycabettus,  at  818  feet  of  altitude. 

In  respect  to  the  amount  of  rainfall  in  the  year^  the  results  show  that 
the  wettest  year  has  been  1864,  and  the  driest  1862;  the  difference  between 
the  greatest  and  the  least  amounts,  18*67  inches,  is  much  above  half  the 
greatest. 

As  regards  the  distribution  of  the  rain  among  the  different  seasons,  placing 
the  wettest  first,  the  order  is  Autumn,  Winter,  Spring,  Summer.  The 
means  are  as  follows : — 

Winter,  5*59;  Spring,  8*20;  Summer,  0*95;  Autumn,  5*91  inches. 

As  to  the  annual  and  tri-monthly  quantities^  during  the  two  wettes 
years,  1864  and  1871,  the  greatest  abundance  of  water  fell  during  Winter  ant 
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A-Qtomn;  daring  the  two  driest,  1862  and  1868,  Sumner  aod  Antamn,  or, 
Kvther,  Winter  aad  Summer,  hare  been  the  di;  Beuons. 

Lastly,  as  regards  the  distribution  of  rain  during  the  different  monthi,  the 
tnoatfalj  meRns  of  the  twelve  years,  1669  to  1671,  establish  a  division  into 
two  parte;  the  one,  of  dz  wet  months  from  October  to  Uarch,  and  the 
other,  of  six  dry  months  from  April  to  September.  A  dietribntlon  of  the 
qumtity  of  min  gives  the  following  reanlts: — 

IS'tifi  inches  over  12  monthe,  gives  per  month  1'80  inches. 

12'6S  inches  over  6  wet  months,  gives  per  month  2*09  inches. 

8-09  inches  over  6  dry  months,  gives  per  month  O'Sl  inch. 

As  regards  the  maximum  quantititi  0/  rainfall  m  on*  day,  the  Mediter- 

nneas  eharacteristic  of  torrential  showers  is  well  shown,  notwithBtanding 

Um  low  annual  mean.    In  foct,  in  the  months  of  October  and  November  as 

much  rain  as  2-90  to  S'66  inches  has  fallen  in  one  day;  and  in  four  other 

aonths  the  moximnm  has  almost  attained  or  even  exceeded  2  inches. 

As  regards  the  mean  monthly  and  annual  number  0/  day»  of  rain,  it  is 
98-fi  k«  the  year,  counting  those  on  which  merely  a  few  drops  of  water  fell; 
bat  it  wonid  certainly  be  reduced  to  two-thirds  if  all  those  on  which  leas  than 
-04  inch  of  water  fell  were  snppresBed.  These  98'6  days  are  spread  over 
the  seasons  in  thefaUowingmsnner:--Winter,  84-2;  Spring,  26-S;  Snnimer, 
8-7;  Autumn,  26-1. 

Notrt  by  the  Trantlalnr: — ThefoUowing  correetions  have  been  made  in  the 
original  table  prior  to  the  conversions  of  the  quantities: — 
1862  rainfall,  286-8,  shonld  be  244-8  mm.; 


450  QUABTESLT  JOURNAL  OF  THB  lOETEOBOLOOIGAL  BOdlTT. 


1868  rainfall,  892*5,  ahoold  be  892-8  mm. ; 

1869  rainfall,  984*6,  should  be  404*6  mm. ; 
November  mean,  75*2,  ehoold  be  82*9  mm. ; 
December  mean,  52*7,  should  be  60*4  mm. ; 
March  maximnm,  78*8,  should  be  78*5  mm. 

In  conseqaenoe  of  these  errors,  the  following  are  given  ivroof^  in  fti 
original: — The  driest  year,  and  difference  between  wettest  and  driMi  780;  Iji 
amounts  for  Winter  and  Autumn;  the  amount  for  twelve  months  loditi  |i 
monthly  mean ;  the  amount  for  the  six  wet  months,  and  its  monthly  moii. 

The  conversions  have  been  made  on  the  basis  of  the  value  of  the  meknit 
equal  temperatures  in  ordinary  air,  namely  1  m  =  89*88208  inches. 

XLIV.  On  the  Barometrie  FluctuaHaiu  in  Squalls  and  Tkundentomt.  Pf 
the  Honourable  Ralph  Abebcbohbt,  F.M.S. 

[Beoeived  May  19th.    Bead  Jnne  16th,  1876.] 

When  I  first  observed  that  the  barometer  rose  in  thunderstorms,  in  1868,1 
was  unable  to  get  satisfactory  results  with  an  aneroid.    I  therefore  procorf 
a  standard  Fortin  mercurial  barometer,  0*4  inch  bore,  for  the  express  ft' 
pose  of  carrying  out  this   investigation.      I  soon  found,  however,  U 
practically  the  instrument  was  useless,  as  the  time  required  to  set  and  nrf 
the  vernier  alone  is  too  bng  for  such  rapid  changes,  amounting  sometiiiieBto 
0*01  inch  a  minute.    I  was,  therefore,  obliged  to  seek  the  sources  of  off 
in  the  aneroid  barometer;  and  before  discussing  my  observations,  IwiAto 
make  a  few  remarks  on  the  precautions  which  aire  necessary  to  secore  tnutr 
worthy  results.    It  is  most  important  that  the  instrument  should  neitha  be    I 
tapped  nor  shaken.     For  this  reason  it  is  safer  to  place  it  on  a  wall  or  hnM, 
rather  than  on  a  table.      Violent  shutting  of  windows,  heavy  treading,  or 
anything  that  may  shake  the  room  should  also  be  avoided.     Still  more  im- 
portant is  it  that  no  door  should  be  suddenly  opened.    The  wave  of  air  to 
which  such  a  proceeding  gives  rise  jerks  the  chamber  of  the  aneroid,  vA 
disturbs  the  bearings.     This  is  the  wave  that  rattles  the  windows  idien  a 
door  is  opened  suddenly.     Parallax  is  obviated  by  two  methods.    In  my 
four-and-a-half  inch  aneroid,  with  a  three-inch  ninge,  divided  to  lOOtiia  of 
an  inch,  the  end  of  the  index  hand  is  flattened  vertically  about  iV  of  an  iiiek, 
and  by  moving  the  eye  till  this  appears  as  a  line  across  the  graduationfi  of 
the  scale,  they  can  be  subdivided  with  the  greatest  ease  and  certainty.    In 
my  two-inch  aneroid,  also,  with  a  three-inch  range,  divided  to  lOOths  of  an  inch, 
the  end  of  the  index  hand  is  flattened  horizontally,  and  carries  a  black  fine 
drawn  on  silver,  in  the  same  plane  as  the  graduations  of  the  scale.    It  ii 
read  with  a  small  magnifier,  when  the  graduations  may  be  subdivided  with 
great  accuracy.    With  these  instruments  I  have  observed  some  storms  ia 
which  the  whole  change  did  not  amount  to  the  lOOth  of  an  inch.    When  I 
had  discovered  these  precautions,  I  was  able  to  draw  my  pen  through  a  large 
number  of  discordant  observations.     The  results  are  now  quite  aoeordant, 
and  in  two  cases,  which  I  have  been  able  to  test  with  a  self-registering 
mercurial  barograph,  the  results  agree  perfectly. 


I&KCBOHBX— BABOHETBIC  n.nCT0ATIOKB  IK  BQUALLB  AND  THUNKKBSTORHS.   i61 

There  are  two  clasfies  of  Btorma  in  this  country.  In  the  one  the  baro- 
eter  rieeB,  in  the  other  it  ialls.     In  the  case  in  which  it  riHee  the  sequence 

weather  is  Bomewhat  aB  followB : — After  the  sky  has  become  overcast,  the 
Lnd  hashed  to  an  ominous  silence,  and  the  clouds  seem  to  have  lost  their 
otba,  the  barometer  begins  to  rise  suddenly.  In  the  middle  of  this  rise 
idden  heavy  rain  begins.  AAer  a  few  minutes  the  rain,  with  or  without 
tmder  and  wind,  becomes  a  little  less  heavy,  and  the  barometer  sometimea 
Us  a  little.  The  rain  then  con^ues  till  the  end  of  Qie  squall,  and  as  it 
ope  the  bsfometer  retnms  to  its  original  level.  In  Great  Britain  the  rise 
rvly  exceeds  0*1  inch,  or  lasts  more  than  two  hours.  These  rises  are 
^ajB  superadded  to  a  more  general  rise  or  &U  of  the  barometer,  due 
•bs  to  B  cyclone,  or  to  one  of  the  small  secondary  cyclones  which  are 
rued  on  the  side  of  a  greater  one.  During  some  rises  the  wind  remains 
'Changed;  with  others,  there  is  a  more  or  less  complete  rotation  of  the 
ni.    In  all  eases  the  distnrhance  seems  to  he  confined  to  the  lower  strata 

the  atmosphere  only.  The  general  features  of  the  rise  are  the  same  in  a 
Onderstorm  as  in  a  squall,  with  or  without  thunder.  The  thunder,  light- 
E>g,  nun  and  weather  generally  are  most  violent  at  the  highest  part  of  the 
i«,  and  the  front  is  always  more  violent  than  the  rear  of  a  storm. 
jUsoeiated  with  thntaderstorms  on  the  sea  coast,  small  irregular  tidal  waves 
■Te  often  been  observed. 
TThe  following  examplea  win  illustrate  the  general  sequence  of  squall 


LoKnon,  April  27th,  1870. 
10-0  and  10.46  a.m.    Barometer  80-14  in. 
11.0.    80'lff  in.;  squall  coming  on  from  north. 
11.6.    80-16  in. ;  heavy  nun. 
11.10.    80-17  in. 

11.16.  80-17  in. ;  squall  over;  cleared  first  in  NW;  no  veering  of  the 

wind. 
11.20.    SO-lTin. 
11.80.    86-186  in.;  oveteaat  to  NW. 

11.40  to  11.00.  sa-ie^nt. 

12.0.    SO-Td'ai. 

12.10.     80-10  in.;  squall  sppTOMhlng. 

12.17.  A  few  drops  of  rain. 
12.20.     80-16  in.;  squall  over. 

There  was  no  dims  formed  daring  QAs 
jnall.  In  flg.  1, 1  have  plotted  the  barb- 
eto-,  and  nndemeath  the  jtroper  times  I 
ive  drawn  lines  marked  o,  i^,  to  denote  | 
ispeetively  overcast  or  cloudy,  and  raiil. 
heeo  lines  show  in  a  striking  manner  the 
ay  in  which  the  rain  comes  on  in  the  middle  ^^-  ^- 

'  the  endden  rise,  and  is  preceded  by  a  simply  overcast  sky.    In  this  eaw 
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the  rain  ceased  before  the  barometer  began  to  fiUL     The  eecond  sqiull  nmt 

to  have  been  too  slight  to  affect  the  barometer,  which  was  not  bo  senalni 

as  some  I  have  osed  since.     Soon  after  the  barometer  b^an  to  rise. 

Pktkrsham,  September  10th,  1869. 

6.10  a.m.     Distant  thunder;   barometer  mnch  down  since  midni^t; 

wind  BE,  bat  clonds  from  8,  like  feetooned  or  "  poc^" 

6.20.    Barometer  29-68  in. 

£.80.    S9'69  in. ;  thnnderatorm,  not  very  near;  heavy  run  fin  >  In 

minatee. 
S.40.     29-67  in. ;  storm  past ;  wind  ENE ;  cloads  a 
S.65.     Barometer  np  to  29-72  in. ;  fresh  storm ;  wind  8£ ;  dtinda  ESW, 

or  S. 
6.S6.    29-78  in. ;  heavy  rain. 
6.0.    Gontmaons  distant  roar  of  thnnder;  rain. 
6.£.    29-71  in. 

6.16.     29-71  in.;  storm  abnoat  over. 
6.26.     29-68  in.;  rain;  overcaat;  wind  HE. 
By  8  a.m.  the  barometer  was  down  to  29*62  in. ;  wind  SE ;  clondi  B  k 
SW.    Both  these  storms  appeared  to  pass  to  the  NW. 

In  fig.  2, 1  have  plotted  this  storm  in  the  same  way  as  in  fig.  1,  only  Ibt 
an  additional  line  marked  1  has  been  added  to  represent  the  time  of  imi^- 


In  the  first  storm  the  interval  between  observHtiomg  has  been  too  tog  ^ 
trace  it  exactly,  but  the  few  minates  of  rain  and  thunder  bekaig  te  t^ 
highest  part  of  the  rise.  In  the  second  storm  we  find  the  thnnder  and  iNi 
coming  on  just  befoio  the  barometer  reaches  its  highest  point,  and  the  httfj 
rain  and  contionoas  thonder  ocouned  under  the  hight^st  point;  while  U» 
cessation  of  Uiunder  is  nearly  coincident  with  the  fall  at  6.16. 

The  rain  and  cloud,  which  coutinned  till  the  observations  ended,  m 
probably  dae  to  the  cyclone  which  cuused  the  full  of  the  barometer  betbn 
and  after  the  storm.  It  may  be  remarked,  that  in  this  case  the  veering  ol 
the  wind  was  confined  to  the  surface  only. 


( — BASOUETRIC  FLUCTUATIONS  IN  SQVJlLLS  AND  TOnHDESSTOBMH.   dRS 

,  I  have  given  the  barogram  and  wind  trace  at  Eew,  2^  miles 
etereham,  for  the  same  day,  September  10th,  18S9.     This  will 
the  rise  due   to   a   etorm,  is 
to  a  general  fall  of  the  baro- 

0  a  cyclone,  and  the  identity 
:ts  with  my  own  observations 
natworthiness  of  the  method 

id  squalls  do  not  always  come 
off  BO  definitely,  and  more 

1  barometric  changes  are  ob- 
t  the  above  seem  typical  of 
al  character,  and  in  aLmoet 
a  well  marked  change  in  the 
ir  inteneity  of  the  weather  is 
d  by  a  change  in  the  baro- 

ibaerved  this  class  of  thnnderstoima  in  Bonthern  Germany.  A 
le  Persian  Golf  has  been  recently  deBoribed  before  this  Society,* 
e  barometer  rose  0-2  inch,  and  a  similar  one  has  been  described 
In  the  tornadoes  of  the  GolJ  Coast  the  barometer  always  rises, 
es  are  also  affected. 

then,  that  squalls  and  tbnnderetonns  in  which  the  barometer  rises 
al  featnre  of  meteorology,  and  are  perfectly  distinct  from  cyclonic 
think  that  ae  a  class  we  might  appropriately  eall  "  tqiuUI  Hnrmt" 
as,  vith  or  without  thonder,  in  which  the  barometer  rises,  and 
rotation  of  the  wind;  while  in  an  ordinary  "tquall,"  with  or 
inder,  the  barometer  rises,  but  there  is  no  rotation  of  the  wind, 
represent  the  observed  features  of  squall  storms,  and  in  conclusion 
aake  a  few  remarks  on  their  origin  and  bearing  with  reference  to 
'al  principles  of  meteorology, 
in  this  conntry  squall  storms  are  almost  always  associated  with 

secondary  cyclones,  those  in  India  and  Africa  are  not  connected 
les,  and  hence  the  source  of  tbebarometno  rise  cannot  be  due  to 

phenomenon  of  cyclone  motion, 

e  rise  is  always  under  the  visible  storm,  it  is  propagated  at  tho 
and  in  the  same  manner  as  thunderstorms.  Enongh  is  known  of 
of  the  latter  to  be  certain  that  they  are  not  propagated  like  wavM 

and  hence  these  small  barometric  rises  are  not  due  to  aerial 
las  sometimes  been  suggested.  Since  the  general  character  of  the 
same,  whether  there  is  thunder  or  not,  it  is  evident  that  electricity, 
at  intensity  which  is  discharged  disraptively,  is  not  the  cause  of 

tok  at  a  squall  from  a  distance,  we  always  see  cumulut  above  it, 
irder  and  more  intense  in  the  front  than  in  the  rear  of  the  squall. 

'  (Joarterly  Joaroal  of  the  Meteorological  Society,'  Vol.  I.  p.  117. 
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Since  cwnulus  is  the  condensed  summit  of  an  ascensional  edonm  of  air,  it 
is  evident  that  the  barometric  rise  takes  place  under  an  uptake  of  air.  If 
we  consider  farther,  that  a  light  ascensional  current  would  give  rise  afanply 
to  an  overcast  Bky,  a  stronger  one  to  rain,  while  a  still  more  violeiit  ooe 
would  project  the  air  suddenly  into  a  region  so  cold  and  dry  that  the  resaltbg 
electricity  would  be  discharged  disruptively  as  lightning,  the  foregoing  ob- 
servations show  that  the  greatest  riee  i$  under  ike  greatett  tiptake.  Our 
knowledge  of  the  mechanics  of  fli^d  motion  is  still  too  unsettled  for  us  to  say 
with  certainty  whether  or  not  an  ascensional  current  of  air  would  have  a  re- 
action backwards,  like  a  jet  of  eir  issuing  from  an  orifice. 

On  this  point  there  is  the  greatest  difference  of  opinion  among  meteoro- 
logists. Some  attribute  the  low  pressure  at  the  Equator  to  the  ascendiog 
current  formed  at  the  junction  of  the  Trades;  while  others  attribate  the 
10  a.m.  maximum  of  the  diurnal  range  of  the  barometer  to  the  leastian  of 
an  ascending  column  of  air,  due  to  the  increasing  heat  of  the  day.  Tb 
above  observations  tend  to  strengthen  the  view  that  an  ascending  eduiim  of 
air  gives  rise  to  a  reactionary  pressure  downwards,  and  more  generally  to  the 
idea  that,  though  the  total  pressure  shown  by  the  barometer  is  prine^alij 
statical,  or  due  to  the  weight  of  a  definite  column  of  air,  a  small  portion  is 
dynamical,  or  due  to  the  reaction  of  air  motion  in  that  column. 

The  tidal  irregularities  associated  with  thunderstorms  are  more  like  eaiih- 
quake  waves  than  the  irregularities  associated  with  ordinary  bad  weather,  in 
which  wind  is  probably  the  chief  agent.  I  think  that  a  thunderstona,  eay 
two  miles  across,  and  going  twenty  miles  an  hour,  in  which  the  barometer 
rose  0  05  inch,  could  not  fail  to  set  up  a  wave  disturbance  due  to  the  sodden 
increase  of  pressure,  in  this  case  equal  to  about  8i  lbs.  per  square  foot. 

In  the  '  Philosophical  Magazine  *  of  January  1869,  there  is  a  pi4>6r  by 
Mr.  Edmonds  on  some  tidal  waves  in  Mount's  Bay.  In  most  cases  tbey 
were  associated  with  thunderstorms;  but  in  one  or  two  cases  where  there 
were  no  thunderstorms,  distant  earthquakes  were  recorded;  and  from  this 
circumstance  Mr.  Edmonds  concludes  that  they  were  all  due  to  earthqualKS' 
It  is  evident,  however,  that  the  phenomenon  of  a  tide  wave  would  be  the 
same,  whether  it  was  set  up  by  an  earthquake,  or  by  a  thunderstorm. 

In  a  letter  to  <  Nature,'  dated  August  2drd,  1878,  Mr.  H.  C.  BosseH, 
Director  of  the  Sydney  Observatory,  describes  a  succession  of  tidal  «»^ 
recorded  there  between  the  15th  and  18th  August.  On  the  16th  there  vtf 
a  thunderstorm,  and  the  barograph  showed  some  peculiar  curves,  the  internal 
between  five  of  which  was  almost  the  same  as  that  between  the  tidal  wavee. 
The  largest  oscillation  of  the  mercury  was  0*045  in.,  equal  to  about  six  inebee 
of  water,  while  the  largest  tidal  wave  was  five  inches.  He  finds  a  marked 
recurrence  of  tide  waves  in  August  for  eight  years  back,  and  doubts  the  idea 
of  their  having  an  earthquake  origin.  I  am  inclined  to  think  that  the  wares 
were  set  up  by  the  sudden  changes  of  atmospherical  pressure,  and  that  their 
periodicity  in  August  is  due  to  the  recurrence  of  thunderstorms  at  that 
season  in  Eastern  Australia. 

The  class  of  storms  in  which  the  barometer  falls  I  hope  to  make  the 
subject  of  a  future  paper. 
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DISCUSSION. 

Mr.  BxjDB  asked  if  it  were  not  possible  for  the  rain  in  falling  to  compress  the 
lower  stratum  of  the  air,  and  tnus  cause  the  slight  rise  in  the  barometer 
noticed  ? 


XLY.  Note  on  Solar  Radiation  in  its  relation  to  Cloud  and  Vapour.     By 
J.  Pabk  Habbisom,  M.A.,  F.M.S. 

[Beoeiyed  Biay  19th.    Bead  June  16th,  1875.] 

To  test  the  eonrectness  of  the  conclusions  that  Hermann  y.  Schlagintweit  arriyed 
at  some  years  ago  in  India,  regarding  the  occnrrence  of  maximnm  ineolation 
on  days  of  great  relatiye  humidity,  I  extracted,  in  1867,  ihe  monthly 
TnATima  of  Bolar  Radiation  and  Vapour  Tension  for  a  series  of  years  from 
the  *  Beeults  of  the  Meteorological  Obsenrations  *  at  Greenwich,  and  found 
tbat  insolation  and  humidity  reached  their  maximum  at  the  Boyal  Obseryatory 
at  about  the  same  period,  in  July  and  August,  some  time  after  the  summer 
Bolstice. 

The  result  was  in  accordance  with  the  actinometric  obseryations  taken  by 
Mr.  Nash  in  1864.  On  selecting  the  means  of  seyeral  groups  of  readings  at 
or  near  the  same  altitude  of  the  sun  in  the  months  of  March  and  April  in 
luring,  and  in  the  months  of  August  and  September  in  autumn,  I  found  that 
the  yalues  of  the  scale  readings  in  the  latter  case  were  about  100  per  cent, 
greater  than  in  the  spring.  The  mean  result  in  scale  diyisions  in  autumn 
was  89*6,  whilst  the  mean  result  in  spring  was  19*4. 

Yeiy  few  of  the  obseryaticms  taken  in  May  and  July  were  found  to  be 
eomparable.  But  those  which  most  nearly  fulfilled  the  necessary  conditions 
indicated  a  maximum  in  July. 

Thus,  at  Oh.  28m.  on  May  16th,  the  altitude  of  the  sun  being  56^,  and 
the  sky  eloudUsSf  the  mean  of  the  scale  readings  was  21*4 ;  whilst  in  July,  at 
an  altitude  of  only  50^,  with  the  **sky  clear  about  the  nmy'*  the  mean 
iseaehed  46*7.  Again,  on  the  same  day,  the  mean  result  of  the  scale 
readings  was  28*7,  at  an  altitude  of  the  sun  of  57^,  and  89*8  on  July  18th, 
at  an  altitude  of  58°.  On  both  the  latter  occasions  obseryations  were  made 
under  an  apparentiy  cloudless  sky.* 

It  should  be  mentioned  that  the  mean  tension  of  yapour,  as  deriyed  from 
obseryations  taken  at  22h.  Oh.  and  2h.,  at  the  Boyal  Obseryatory  in  1840-47, 
is  0*4  in.  in  May,  and  0*5  in.  in  July;  or,  more  exactiy,  0*868  in.  and 

0*469  in. 

The  occurrence  of  the  high  readings  of  the  solar  thermometer  in  India,  at 
periods  and  on  days  of  great  humidity,  was  attributed  by  yon  Schlagintweit 
to  the  supposed  property  of  aqueous  yapour  to  absorb  and  radiate  heat, 
so  as  to  impede  the  cooling  of  the  black-bulb  thermometer.  And  in  the 
instructiye  papers  on  Solar  Badiation  by  the  Bey.  F.  W.  Stow,  that  accurate 

*  *  Proceedings  of  the  Boyal  Society  1867,*  p.  358. 
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observer  states  that  the  intensity  of  the  sun's  heat  in  the  month  of  May,  ts 
shown  by  the  difference  between  the  maTimTiTTi  of  a  solar  radiation  tfaermo- 
meter  and  the  maximum  of  an  ordinary  shade  thermometer,  is  due  to  the 
dryness  of  the  air  in  that  month,  owing  to  the  prevalence  of  northerly  winds. 
There  is,  consequently,  he  concludes,  less  absorption  of  the  8un*s  rays  by  the 
atmosphere. 

Whilst  accepting  the  general  results  of  these  observations,  there  is  reason, 
I  think,  for  doubting  whether,  in  a  longer  series  of  years,  northerfy  winds 
would  be  found  to  prevail  in  May,  at  any  rate  in  the  latter  half  of  the  numUi: 
and  whether  the  difference  between  the  readings  of  the  self-registering  solir 
and  shade  thermometers  can  always  be  taken  as  satisfying  the  require- 
ments of  strict  scientific  experiment.  For  besides  the  fact  that  the  readings 
would  not  be  contemporaneous  (the  interval  between  the  date  of  the 
maximum  of  the  two  instruments  being  often  such  as  would  allow  of  the 
occurrence  of  a  considerable  change  in  the  weather  and  state  of  the  sky), 
there  appears  to  be,  in  addition  to  this,  a  source  of  error  of  even  more  im- 
portance, viz.  that  whilst  all  things  might  be  the  same  as  regards  the 
altitude  of  the  sun,  &c.  temperature  being  admittedly  lowered  by  northerly 
winds,  this  would  affect  a  thermometer  protected  by  an  envelope  less 
than  it  would  one  in  free  air.  The  difference,  then,  between  the  readings  of 
solar  and  shade  thermometers  in  May  or  at  other  seasons  would  not  be 
attributable  to  any  increase  of  heat  in  the  solar  rays,  but  to  an  undue 
reduction  of  the  temperature  of  the  standard  or  shade  thermometer.  In 
some  cases  the  differences  between  the  readings  of  the  thermometers  given  in 
Mr.  Stow*s  second  table  seem  traceable  to  this  cause;*  but  the  direction 
of  the  wind,  not  being  given  for  the  station  at  which  the  observations  were 
made  (Hawsker),  had  to  be  derived  approximately  from  the  nearest 
observatories. 

Tlie  result  of  some  eye  observations  and  experiments  of  my  own,  in 
1869,t  show,  I  think  conclusively,  that  the  **  stinging "  effect  noticed  by 
V.  Schlagintweit  in  India,  and  not  unusual  in  this  country  also,  is  due  to 
the  presence  of  cirrus  and  visible  vapour  in  the  neighbourhood  of  the  sun. 
It  is  to  this  cause  that  I  cannot  but  attribute  the  abnormal  solar  radiation 
which  is  occasionally  registered  in  the  spring  and  autumn  months ;  and  it  may 
account  for  post-meridian   maxima   also,   light  cloud,  as  is  well  known, 
having  a  tendency  to  form  in  the  early  afternoon,  and  the  solar  heat,  which 
would  otherwise  be  dispersed,  being  thereby  deflected  in  the  direction  of  the 
black-bulb  thermometer,  over  and  above  what  it  receives  directly  from  the 
sun. 

As  regards  the  supposed  property  of  aqueous  vapour  to  absorb  heat,  it 
should  be  remembered  that  it  is  not  a  doctrine  that  is  generally  accepted  by 
physicists,  and  indeed  has  been  apparentiy  disproved  by  M.  Poey,  who  made 

•  e,  fir.— On  May  24th  and  29th,  see  Table  *  Quarterly  Journal  of  the  Meteoro- 
logical Society,'  Vol.  I.  p.  144. 
t  *  Proceedings  of  the  Eoyal  Society  1869,'  p.  615. 
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a  short  time  ago,  special  experiments  with  the  thermo-electric  pile  at  the 
Havanna,  and  satisfied  himself  that  a  perfectly  transparent  ahnosphere  is 
without  any  sensible  heat.* 


DISCUSSION. 

Mr,  Nash  said,  that  with  regard  to  the  observations  referred  to  by  Mr. 
Harrison,  his  object  had  simply  been  to  obtain  measures  with  the  actinometer  on 
&&  many  clear  days  as  possible  through  the  year.  With  reference  to  the  cause 
of  the  remarkable  dinerences  found  between  the  results  of  observations  in 
spring  and  autumn,  he  was  not  prepared  to  o£fer  any  certain  explanation.  He 
thought  it  not  improbable,  however,  tnat  these  differences  might  be  due  in  a  great 
measure  to  the  prevalence  of  entirely  different  winds  at  the  different  seasons, 
and  he  recommended  this  view  to  Mr.  Harrison  as  worthy  of  examination. 


PROCEEDINGS   AT   THE    MEETINGS   OP   THE   SOCIETY. 

May  19th,  1876. 

Ordinary  Meeting. 

Robert  James  Mann,  M.D.,  F.R.A.S.,  President,  in  the  Chair. 

James  Innes  Mackintosh,  M.D.,  45  Cliurch  Gate,  Bolton ; 

William  Musoravb,  31  Arkwright  Street,  Bolton ; 

Richard  Eaton  Power,  L.R.C.r.,  Prince  Town,  Dartmoor; 

Joseph  Evans  Smith.  M.R.C.S.,  28  Oseney  Crescent,  Camden  Road,  N.W. ;  and 

James  Watkins,  Hurst  Bank,  Hcaton,  Bolton, 
were  balloted  for  and  duly  elected  Fellows  of  the  Society. 

The  names  of  one  Candidate  for  admission  into  the  Society,  and  of  two 
gentlemen  proposed  as  Honorary  Members,  were  read. 

The  following  papers  ^ere  then  read : — 

**  Remarks  on  some  practical  points  connected  with  the  construction  of 
Lightning  Conductors.'*  By  Robert  James  Mann,  M.D.,  P.R.A.S.,  President, 
(p.  417.) 

**0n  certain  small  oscillations  of  the  Barometer.**  By  the  Honourable 
Ralph  Abercromby,  F.M.S.    (p.  435.) 

**  Proposed  modiiicAtion  of  the  mechanism  at  present  in  use  for  reading 
Barometers,  so  that  the  third  decimal  place  may  be  obtained  absolutely.*'  By 
R.  E.  Power,  L.R.C.P.    (p.  437.) 

The  Meeting  was  then  adjourned. 

•  **  M.  Tyndall  soutient  que  Pair  pent  dtre  oharg6  de  yapenr  d*eau  y^sioulaire  ou 
glastique  sans  troubler  Tazur  du  ciel,  lequel  reste  parfaitement  par,  de  sorte  qu*une 
grande  transparence  pour  la  lumidre  serait  parfaitement  compatible  ayec  une  grande 
opacity  pour  la  ohaleur,  et  la  radiation  terrestre  serait  alors  interoept^e  malgr6  la 
transparence  parfaite  de  Tair.  Cependant,  dans  mes  experiences  galyanom6triqae8  snr 
la  temp^ture  des  hautes  regions  de  Tatmosph^e  et  dana  mes  6tudes  sor  la  formation 
des  nuages  et  la  polarisation  atmosph^rique,  je  suis  arriy^  i  des  conclusions  en- 
ti^rement  inyerses.'' — 'Nouvelle  ClassiBcation  des  Nuages,*  par  Andr6  Poey,  1873, 
p.  73. 
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June  16th,  1875. 

Ordinary  Meeting. 

Robert  James  Mann,  MJ).,  FJLA.S.,  President,  in  the  Chair. 

Edward  Rice  Morgan,  M.R.C.S.,  Neath,  Glamorganshire, 
was  balloted  for  and  duly  elected  a  Fellow  of  the  Society. 

Dr.  Julius  Hann,  Adjunct,  Hohe  Warte,  Vienna;  and 
MoNS.  Emilien  Renou,  Secretaire  de  la  Soci6t6  M6t6orologiqae  de  Fnnee, 
Pare  de  St.  Maur,  Avenue  de  la  Murelle,  Paris, 
were  balloted  for  and  duly  elected  Honorary  Members  of  the  Society. 
The  name  of  one  Candidate  for  admission  into  the  Society  was  read. 

The  following  papers  were  then  read : — 

«  On  a  White  Rain  or  Fog  Bow."    By  G.  J.  Symons,  F.M  S.    (p.  438.) 

**  On  a  proposed  form  of  Thermogri^h.'*    By  E.  0.  Wildman  Whitbhouse, 
F.RA.S.    (p.  446.) 

«*  On  the  Rainfall  at  Athens."    By  Professor  V.  Raulin.    [Translated  from 
the  *  Comptes  Rendus,*  by  R.  Strachan,  F.M.S.]    (p.  448.) 

"  On  the  Barometric  Fluctuations  in  Squalls  and  Thunderstorms.    By  the 
Honourable  Ralph  Abercrombt,  F.M.S.      (p.  450.) 

"  Note  on  Solar  Radiation  in  its  relation  to  Cloud  and  Vapour.**    By  J.  FiiK 
Harrison,  MA.,  F.M.S.    (p.  455.) 

**  Description  of  Lowers  Graphic  Hygrometer."    By  R.  H.  Scott,  F.R.S. 

Mr.  Lowe  has  fitted  a  graphical  table  on  the  same  framework  with  the  two 
thermometers,  which  enables  the  observer  to  find  speedily  the  quantity  he  wants. 

To  find  the  actual  temperature,  read  the  left  hand  or  diy  bulb  thermometer. 
To  find  the  sensible  temperature,  or  temperature  due  to  evaporation,  read  the 
right  hand  or  wet  bulb  thermometer. 

To  find  the  relative  humidity  take  hold  of  the  knob  in  front  oi  the  instrument, 
and  slide  it  up  or  down,  as  the  case  may  be,  until  the  lower  edge  of  the  upper 
pointer  coincides  with  the  auxiliary  scale  in  degrees  and  fraction  of  degrees  with 
the  observed  temperature  of  the  dry  bulb  thermometer,  then  by  turning  the  knob 
by  the  right  or  left,  bring  the  upper  edge  of  the  lower  pointer  to  coincide  in 
degrees  and  fraction  of  degrees,  upon  the  auxiliary  scale,  with  the  observed 
temperature  of  the  wet  bulb  thermometer. 

T^e  instrument  is  now  adjusted,  and  the  relative  humidity,  dew-pcint,  and 
absolute  amount  of  moisture  will  be  indicated  by  the  index  upon  the  nearly 
vertical  lines ;  let  the  eye  follow  this  line  to  the  top  of  the  dial,  and  under 
**  relative  humidity  ^^  will  be  found  numbers  which  give  the  percentage  of  humidity 
sought. 

Observe  upon  the  dial  the  diagonal  line  upon  which  the  end  of  the  index  hand 
rests;  let  the  eye  follow  it  down  to  the  last  vertical  line  of  the  dial,  and  the 
numbers  there  indicate  the  dew-point  $oughL 

Upon  these  lines,  also,  will  be  found  a  number  which  gives  in  grains  and 
tenths  the  weight  of  water  (in  form  of  vapour)  in  each  cuoic  foot  of  air,  and 
also  another  column,  giving  the  force  of  vapour  in  inches  and  tenths. 

The  Meeting  was  then  adjourned. 


DONATIONS. 


4ro 


Donations  received  fbom  July  1st  to  Septembeb  80tB,  1875. 
Presented  by  Societies,  Institutions,  &c. 


Adelaide  . . . , 
BroBsels  .... 
Cairo   < 

Calcutta  . . . 
Copenhagen 


Craoow    .•. 


Doipat 

Eduibmrgli  .« 


Fimne 


Oeneya    .... 
Greenwich  . . 


Obseryatoxy 

Observatoire  Boyal 

Soci6t6  Kh6diYiale  de 
G^graphie  

If  t> 

Si  XaTier^fl  College  Ob- 
servatory   

Danske       Heteorologiske 

Institut .  •  • .  • 

••  »» 

K.  K.  Stemwarte • . 

Eaiserliche  UniTerailat  . . 

Scottish  Meteorologioal 
ttodety 


It 


n 


I.  Bb  Acoadoinia  di  Marina 

Soci^t^  de  G^ographi^    . . 
Boyal  Obaerv^tory 


fi 


i» 


»« 

»» 

»» 

»1 

f» 

l« 

II 


II 


Bainlall  for  April  1876. 

By  Q.  Todd,  F3.A.B.,  Director. 
Annales,  Janoazy  to  April,  1874 ;  Jmie  to 

Angnst,  1875. 
Stotnts  de  la  Soci6t6  Ehddiyiale  de  Q6a- 

graphie. 
Disconr^  prononc4  an  Caire  k  la  Stance 

d*Inangnration  le  2  Join  1875,  par  Le 

Dr.  G.  Schweinfnrth. 
Meteorological  Begister,  Janoazy  to  June. 

Bey.  E.  Francptti,  S.J.,  Director. 
Bulletin  M6t6orologiqne  du  Nord,  June  1 

to  Angost  31. 
Annnaire   M6t6orQ^ogiqae    poor    Tannic 

1873. 
By  Captain  N.  Hoffmeyer,  Director. 
Meteorolpgische  B^bachtimgen,  June  and 

Angost. 
By  Dr.  F.  Earlinski,  Director. 
Meteorologische  Beobachtongen  angestellt 

in  Dorpat  im  Jahre  1874.  Bfiiidii.,Heft  iy. 
^QViXmi,  JHon,  43-46. 

^d^ress,  on  Ozon^,  by  Thpmas  Andrews, 
LL.D..  F.B.S. 

Meteorological  Obsenrations,  April  to 
Angost. 

Le  Qlob^,  Tome  zjiji,  Livraisons  1-4. 

Papers  on  Meteorology  reljating  especially 
(p  th^  climate  of  Britain,  and  to  the 
variations  of  the  Barometer,  commoni- 
cated  to  the  Boyal  Society  at  various 
Periods  from  1821  to  X845.  By  Loke 
Qow^  F.B.S,;  being  Part  ii.  of  the 
Appendix  to  Barometrogpraphia. 

Observations  in  Magnetisi|i  and  Meteoro- 
logy made  at  ^akerstoipi,  in  Scotland, 
in  the  Observatory  of  General  Sir  T.  M. 
Brisbane,  Bart.,  in  1844,  1845  and  1846. 
Discossed  and  edited  by  J.  Allan  Broun, 
Direc.^r  of  the  Observatory. 

Weather  Book.    lastructipns. 
„  Begister. 

A  collection  of  Tables,^  Astronomical, 
Bletepjological  c^id  Magnetical;  also  for 
determining  the  Altitude  of  Moontains, 
comparison  of  French  and  English 
Weigt^ts  and  M  ^iMores,  ^o.  Compoted  in 
the  Office  of  the  H.  E.  t  Co.'s  Magnetic 
ObservatoiTt  Simla,  unqer  the  direction 
of  Xiieut-Cd.  J.  T.  Bpileau,  Superin- 
te^^^nt. 

Meteorological  Begister  kept  at  the 
Honourable  the  East  India  Company's 
Observatory  at  Madras,  by  John  Golding- 
ham,  F.B.S.,  and  Thomas  Glenville 
Taylor,  F.aS.,  for  the  years  1822-1843. 
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General  Begister  Office 
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Melbourne 


Milan 


Meteorological  ObBenrationB  made  at  the 
Honourable  East  India  Company's  Mag- 
netioal  Obserratoxr  at  Singapore.  ^ 
Captain  C.  M.  ElUott,  of  the  Madm 
Bngineers,  in  the  years  1841-1846. 

Results  of  Uie  Magnetical,  Nautical  and 
Meteorological  Observations  made  and 
collected  at  the  Flagstaff  Obeenratoiy, 
Mciboume;  and  at  Yarions  stations  in 
the  Colony  of  Victoria,  March  1868  to 
February  1869. 

Magnetical  and  Meteorological  Observa- 
tions made  at  Washington,  under  orders 
of  the  Hon.  Secretary  of  the  Navy,  dated 
August  13th,  1838.  By  Ideutenant  M. 
GillisB,  U.  S.  N.  1888-1842. 

Tables  Barom^triques  pour  fadliter  le 
ctfUcnl  des  nivellements  et  des  Mesnres 
des  Hauteurs  par  le  BaromMre,  par 
Bernard  de  Lindenau. 

Annali  del  Beale  Osservatorio  Meteoio- 
logico  Yesuviano,  compilati  da  Luigi 
Palmieri.    Nuova  S6rie,  Anno  Primo. 

Publicationen  der  Hamburger  Stemwarte 
No.  1.  Herausgegeben  yon  Director 
Georg  Biimker. 

Meteorologische      Beobachtungen      Auf- 
gezeichnet   auf  Christiania's    Observa- 
torium.    Erste  Lieferung  1837-1841. 
By  Sir  G.  B.  Airy,  E.C.B.,  Astronomer 
Boyal. 

Weekly  Betums  of  Births  and  Deaths, 
Nos.  26-88. 

Quarterly  Betum  of  Marriages,  Births  and 
Deaths,  June  80. 
By  the  Begistrar-General. 

Daily  Weather  Beport  and  Charts. 

Quarterly  Weather  Report ;  Part  iv.,  1878 ; 
and  Part  L,  1874. 

Hourly  Beadings  from  the  Self-recording 
Instruments  at  the  Seven  Observatories 
in  connection  with  the  Meteorologioal 
Office,  January  to  April. 

Beport  of  the  Meteorological  Committee 
of  the  Boyal  Society  for  the  year  ending 
81st  December,  1874. 

Instructions  in  ite  use  of  Meteorological 
Instruments.  Compiled,  by  direction  of 
the  Meteorological  Conmiittee,  by  Robert 
H.  Scott,  M.A.,  F.B.S. 

Weekly  Abstracts  of  Observations  and 
Besults  made  at  the  Southport  Meteoro- 
logioal Observatory,  August  18th,  1871, 
to  March  26th,  1876. 

Besults  of  Bainfall  Observations  to  the 
end  of  the  year  1874,  made  at  the  South- 
port  Meteorological  Observatory. 

Velocity  of  the  Wind  at  Southport  and 
Eccles,  near  Manchester. 
By  the  Meteorologioal  Committee. 

Proceedings,  No.  162. 

Monthly  Beoord  of  Besults  of  Observations 
in  Meteorology,  Terrestrial  Magnetism. 
&c.  November  1874  to  January  1876. 
By  B.  J.  EUery,  FJa.S.,  Government 
Astronomer. 

B.    Specola  Astronomies  Biassunti  Mensili  dell'Osservazioni  Meteo- 
di  Brera    rologiche  fatte  nell*  anno,  1874. 
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Monealieri  .... 
Paris 
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Osservatorio  del  B.  Col- 
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Observatoire  National    . . 
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American     Philoeophioal 

Society 

K.  K.  Stemwarte    


Osservatorio  del  CoUegio 
Bomano    

Government  Observatory 


Edncation  Office 


Magnetic  Observatory    . . 


Upsala. 
Utrecht 
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Observatoire     de     1' Uni- 
versity    

K.  Nederlandsch  Meteoro- 
logisch  Institunt 


Victoria  .... 
Vienna    . . .  • 


«« 


*• 


Boyal  Society  

K.  K.  Gentralanstalt  filr 
Meteorologie  and  Erd- 
magnetismus    


OBservasioni  Meteozologiohe,  Jannaiy  to 
May. 

Besooonto  delle  Operazioni  fotte  ft  Milano 
nel  1870  in  Corrispondenza  oogli  astro- 
nomi  della  oommiasione  Geodetiea 
Svizzera  per  determinare  la  differenza 
di  longitadine  dell*  Osservatorio  di 
Brera  coU'  Osservatorio  di  Nenchatel  e 
coUa.  Stazione  Trigonometrica  del 
Sinlpione,  per  G.  V.  Sohiaparelli  e  G. 
Celoria. 

Osservazioni  Astronomiche  diverse  fatte 
nella  Speoola  di  Milano  da  Gnglielmo 
Tempel  (1871-1874). 

Le  Sfere  omocentriche  di  Endosso,  di 
Calippo  e  di  Aristotele.  Memoria  di 
G.  V.  Schiaparelli. 

Bnllettino  Meteorologioo.    Vol.  ix.,  Nob.  8 
and  9. 
By  Padre  F.  Denza,  Director. 

Bulletin  Mensnel,  Nos.  42  and  43. 
By  M.  Mari6  Davy,  Director. 

Bulletin  International. 

By  M.  U.  J.  Le  Verrier,  Director. 

NouveUes  M^t^orologiques,  J<me  to  August. 

Annuaire.     Tome  zxii  1874.      Bulletin 

des  Stances.    Feuilles  10-15. 
Ditto.  Tableaux  M6t6orologique8.  Feuilles 

6-9. 
Proceedings,  No.  93. 

Astronomische,  Magnetische  und  Meteoro- 
logische  Beobachtungen,  1874. 
By  Dr.  C.  Homstein,  Director. 
Bollettino    Meteorologioo,    Vols,  ii.;    iii., 
Nos.  2,  8 ;  V. — xiii  ;  xiv.,  No.  6. 
Hy  Padre  A.  Secdii,  Director. 
Meteorological  Observations,  January  to 
April. 
By  H.  C.   Bussell,    B.A.,  F.aA.S., 
Government  Astronomer. 
Journal  of  Education,  June  to  August. 
By  Bev.  E.  Byerson,  D.D.,  Superin- 
tendent. 
Beports  of  the  Meteorological,  Magnetic 
and  other  Observatories  of  the  Dominion 
of  Canada,  for  the  Calendar  year  ended 
3 1  st  December,  1874. 
Abstracts  and  Besults  of  Magnetical  and 
Meteorological     Observations,    at    the 
Magnetic  Observatory,  Toronto,  Canada, 
from  1841  to  1871,  inclusive. 
By  G.  T.  Kingston,  M.A.,  Superinten- 
dent. 
Bulletin  M6t6orologique  Mensuel.   Vol.  vi., 
Nos.  1 1  and  12,  Nov.  and  Deo.  1874. 
By  H.  Hildebrandsson,  Director. 
Bapport  du  Comity  permanent  du  premier 
Congr^    M6t6orologique   International 
de  Vienne  pour  Tannte  1874.    Reunions 
de  Vienne  et  d*Utrecht,  1873, 1874. 
Nederlandsch    Meteorologisch     Jaarboek 
voor  1874. 
By  Dr.  Buys  Ballot,  Director. 
Transactions  and  Proceedings,  VoL  zi. 
Beobachtungen,  June  and  August. 
By  Dr.  C.  Jelinek,  Director. 
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Yiemui    

OeBtemiohiBehe    Oesell- 
schaft  fUr  Meteorologie 
Smithsonian  Institution 

,.     ♦♦              >i      •••• 

Z^Hsbhrift,  Band  x.,  Nos.  ld-ia 

Annnal  Beport  of  the  Board  of  Begntt, 
1878. 

Temperature  Chart  of  the  United  States, 
showing  the  distribution  by  Isothermil 
lines  of  the  Mean  Temperature  for  the 

War  Department. 

>»             • 

»i             • 

»»             • « 

Natural  History  S< 
Begistrar-Gten^al' 

year. 
By  Prol  J.  Henry,  Seoretaiy. 
Annual  Beports  of  the  Chief  Siimal  Offieer, 

1878  and  1874. 
Monthly     Weather     Beriew.    June    to 

August. 
DaUy   Bulletin    of   the   Signal    Serriee, 

U.S. A.,  with  the  synopses,  probabihties 
and  facts,  December  1872,  and  Januaiy 
1873. 
By  Brigadier-Oeneral    A.    J.    Myv, 
Chief  Signal  Officer. 
A  Beport  on  ^e  Hygiene  of  the  United 
States  Army,  with  deseriptioiia  of  Mili- 
tary Posts. 
By  (General  J.  K.  Bamee,  Surgeon- 
GeneraL 
IVansaotions,  Vol.  i.,  Part  L    July  1875. 
Besults  of  a  Census  of  the  Colony  of  New 
Zealand  taken  for  the  night  of  the  Ist 
of  March,  1874. 
By  the  Begistrar-General. 
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Wellington..  •• 

xsiety 
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Presented  by  Individoalfl. 
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Baker,  J.  G.,  F.L.S 

Clift,  H.A 

Crookes,  W.,  P.R.S 

Delaney,  John  

Dunlop,  W.  H 

If  • •• 

Fritsch,  K. 

Hankinsou,  B.  C. 

Hann,  Dr.  J 

Higgs,  Bev.  W.,  LL.D.    . 
Hoskins,  S.  E.,  M.D.,  F.B.S. 
Langlois,  P.,  M.R.C.S.     . . 

Iioomis,  Prof.  E.  ••••.... 

MaoGregor,  W 

Marriott,  W 


Elementary  Lessons  in  Botanical  Geography.      By  J.  G. 

Baker,  F.L.S. 
The  Weather  at  Harbour  Grace,  Newfoundland,  June  to 

August  (MS.). 
The  Electrical  News  and  Telegraphic  Reporter,  Nos.  1-13. 
General  Meteorological  Register  for  the  year  1874,  St.  John's, 

Newfoundland. 
Results  of  Meteorological  Observations  made  at  Annanhill, 

Kilmarnock,  Ayr,  May  to  August. 
Weather  Statistics  during  the  Smallpox  Epidemic  in  Kil- 
marnock of  1878-1874.     Compiled  from  the    Meteoro- 
logical Register  kept  at  Annanhill,  by  W.  H.  Dnnlop. 
Normale  Zeiten  f  Ur  den  Zug  der  Yogel  und  Verwandte  Elr- 

scheinungen  von  Karl  Fritsch. 
Jahrliohe   Periode    der   Insectenfauna  von    Oesterreich- 

Ungam.    I.,  die  Fliegen  (Diptera)  von  Karl  Fritsch. 
Summaiy  of   Meteorological   Observations  taken   at  Bed 

Lodge,  Southampton,  June  ^MS.)* 
Untersuchungen  iiber  die  Veranderlichkeit  der  Tages-tem- 

peratur,  von  Dr.  J.  Hann. 
The  Telegraphic  Journal  and  Electrical  Review,  Nos.  59- 

63. 
Meteorological  Observations  taken  at  Guernsey,   June  to 

August. 
Diagram  of  the  results  of  ten  years*  observations  taken  at 

Millbrook,  Jersey,  from  January  1st,  1865,  to  December 

8i8t,  1874  (MS.). 
Results  derived  from  an  Examination  of  the  United  States 

Weather  Maps  for  1872, 1878  and  1874.    By  Elias  Loomis. 
Protection  of  Life  and  Property  from  Lightning  during 

Thunderstorms.    Written  and  compiled  by  W.  MacG  regor . 
Weekly  Return  of  Births  and  Deaths.     Nos.  2-31,  33-38, 

1873. 
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Mmm,  A. 
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Qnetelet,  E. 

BilTer,  8.  W.  . 
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Besmn6  dee  exp^enoes  (aits  i  T  Administration  des  Lignes 
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Note  par  M.  Ernest  Qnetelet. 
The  Colonies,  Nos.  190-195. 

Symons*s  Monthly  Meteorological  Magazine,  July  to  Sep- 
tember. 
Nature,  Nos.  296-308. 
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,  new  deep-sea  and  recording,  188. 

,  new  mercurial  maximum  and  mini- 

mum,  198. 

stand,  best  form  of,  38,  49,  78. 

Thermometers,  errors  of  low  range,  407. 

,  new  forms  of  alcohol,  96. 

,  sensitiveness  of,  123. 
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explosions  and,  in  1872,  195. 

over  the  British  Islands,  and  tiie 

north-west  of  France,  October,  1874, 
289. 

West  Indian  cyclones,  general  remaikB  on 

the,  89,  288. 
Whipple  (G.  M.)  elected,  165. 
White  rain  or  fog  bow,  488. 
Whitehouse  (B.  O.  W.)  on  a  proposed 

form  of  thermograph,  445. 
Wild  (H.)  elected  honoraiy  member,  288. 
Williams  (J.)  elected,  362. 
WUson  (J.  M.)  elected,  362. 
Wind  and  its  force,  relation  between  the 

velocity  of  the,  109. 
Wind  force,  remarks  on  the  estimation  o( 
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THE  END. 


Printed  by  "Williams  and  Straiiaw,  7  Lawrence  Lane,  Chcapside,  E,C. 


DTEOROLOGY   OF   ENGLAND, 

DURING  THE  QUARTER   ENDING   MARCH  31,  1872. 

KS  ON  THE  WeATHEB  DURmG  THE  QUA^TEB  ENDING  MaBCH  3 1ST,  1872. 

>  Jambs  Olauhkr,  Esq.,  F.R.S.,  (fc^  Secretary  qf  The  Meteorologicai  Society. 

m  weather  which  set  in  on  December  13th,  187 1,  following  that  period  of  unprecedented 
ended  on  the  preceding  day,  continned  with  yery  fow  and  very  alight  ezceptiona  till  the 
f  March.  The  mean  temperatares  of  the  97  days  ending  on  tms  day  were  more  than  5" 
bore  their  averages ;  the  direction  of  the  wind  daring  this  time  was  mostly  from  the 
\  was  followed  by  eight  days  of  severe  cold  weather,  their  average  daily  deficiency  was 
rection  of  the  wind  was  mostly  from  the  North,  and  snow  fell  over  the  country,  even  to 
^ast,  and  over  the  counties  oif  Devonshire  and  Cornwall.  'This  cold  period  was  very 
t,  owing  to  its  suddenness  and  great  contrast  to  the  lonff  continued  high  temperature  of  the 
)7  days.  The  mean  temperature  of  the  17th  day  of  March  was  9^^  in  excess  above 
,  whilst  that  of  the  21st  was  as  much  as  13®  in  defect  below  its  average,  and  therefore 
ay  was  21^°  of  lower  mean  temperature  than  the  former.  The  remaining  five  days  of 
were  warm.  I  do  not  know  any  instance  of  so  remarkable  a  cold  period  as  that  ending 
1 2th,  187 1,  being  followed  by  as  remarkable  a  warm  one  as  that  endmg  Mardi  i8th,  18^2. 
II  temperature  of  January  was  41^*3  ;  since  the  year  1771  there  have  been  nine  Januanes 
It  higher  temperature,  viz., — 

ear  1796  was  45°* 3.  The  year  1846  was  43***  7.  The  year  1853  ^^^^  42***4. 

1804    „    43*»-2.  „         1851    „    42°-9.  „         1863    „    4i<=>-8. 

1834    »f    44°'4.  »         1852    „    42*»-o.  „         1866    „    42*-6. 

en  temperature  of  February  was  44^*8  ;  the  instances  back  to  1771,  in  which  die  mean 

3  of  February  has  exceeded  44%  are  as  follows  : — 

»ar  1779  was  45°*  3.  The  year  1809  was  44^*1.  The  year  1867  was  44® •7. 

1792    „    44»'7.  „         1850    „    44**' 7.  „         1860    „    4S°'3- 

n  two  instances  only,  viz.,  in  the  years  1779  and  1869,  has  the  month  of  February  been 
Lu  in  this  year. 

«  temperature  of  March  was  44^*6 ;  since  the  year  1771  the  value  has  been  exceeded 
viz.,  m  the  following  years  : — 
;ar  1779  was  47*''o.  He  year  1822  was  47°'3.  The  year  1842  was  44®'9. 

1780    „    49°- 2.  „         1830    „   45°-8.  „         1859    „   46'*-4. 

1815    „    45°o.  „         1841    „    46°-2.  „         1871    „    44**-9. 

It  temperature  of  January  and  February  was  43^*05  ;  the  mean  of  these  two  months  in 
iar  1796  was  42^-45.  The  year  1849  was  41°* 65.  The  year  1863  was  4i®'95. 

1834    n   4«°*3o.  „         1851    „    4i***50-  »>         1866    „   4i'**55- 

1846    „    43°- 80.  „         1859    „    41"*' 75-  n         1869    „    43**' to. 

the  mean  temperature  of  January  and  February  1872  has  been  but  twice  exceeded  in 
s  100  years,  viz.,  in  1846  and  1869. 
Q  of  the  three  months  ending  March  1872  is  43^*  6,  the  corresponding  mean  for  the  same 

»r  1779  was  42*'*4.  The  year  1834  was  42**'9.  The  year  1851  was  4i®*9. 

1819    „   4i°-4.  „         J846    „    43**'6.  „         1859    „    43^-3. 

1822    „    43**- 5.  „         1849    f.    41 '9-  >»         >863    „   42^-6. 

»ack  for  100  years  the  warmth  of  the  past  three  months  has  been  but  once  equalled,  viz.^ 
r  1846,  and  has  never  been  exceeded ;  in  two  instances  there  have  been  closely 
e  values,  viz.,  in  the  years  1822  and  1859. 

age  temperature  of  the  first  three  months  in  the  year,  as  found  from  the  previous  100 
'*6,  and  as  found  iVom  the  preceding  31  years  is  39^*6  ;  the  excess  of  temperatore  for  the 
r  the  longer  average  Is  thex«fore  5%  and  over  that  of  31  years  is  4^ 
thened  period  of  97  days  of  warm  weather  has,  however,  been  exceeded  in  a  fow  instances, 
r  1821  a  warm  period  set  in  at  the  end  of  October,  and  continned  till  the  end  of 

s  warm  period  began  on  October  21st,  and  continued  to  March  i6th,  1834. 

a  warm  period  set  in  on  December  18th,  and  extended  to  April  nth,  1859. 

a  warm  period  commenced  at  the  beginning  of  December,  and  continued  to  the  end  of 

Ibllowing. 

I  temperature  of  the /re  months  ending  March  1822  was  44*^*6 ;  that  ending  March  1834 

whilst  that  ending  March  1872,  owing  to  the  severity  of  the  cold  in  November  and 

was  41***  3  only. 

\  temperature  of  the  four  months  ending  March  was  — 

43®' 8  in  the  year  1822.  42®*  8  in  the  year  1863. 

43°-3  f>  1834-  4a'*' a         »  1872. 

42°- 7  „  1859. 

i^  remarkable  as  the  quarter  ,has  been  for  its  long  continued  high  temperature,  there  are 
les  of  a  more  lengthened  period,  two  of  which,  viz.,  in  1821-1822  and  1833-1834,  were 
^e  months  continuance  at  this  season  of  the  year. 

ai^ble  &ct  of  this  winter  is  the  long  continuance  of  high  temperature,  following 
'  so  remarkable  a  long  continuance  of  weather  of  low  temperature, 
temperature  of  the  quarter  was  general ;  taking  the  whole  country,  its  mean  temperature 

exceeding  that  in  1869  ^7  i^'4»  ^^^  ^  i^?^  ^y  4t°>  <^  ^^  ^  '^7'  ^7  3i"* 

4  zain  in  February  was  onj^  one  half  of  its  average,  \sat  \ii  Sasnas^  aaAl&as^^^.  "^ra^ 

I  both  moBtbs,  The  averoM  fidl  over  the  coxmtry  in  ihaa  (^aaxX«t  «xfiftA&ft^^SbaXm^^^ 
gqaarterin  i86g  by  j^isSies,  in  1870  by  Ainchea,  aami  \a\%*i\ >s^  ^^mdoASu  ^n^ 
mie§  of  the  atmoBphere  were  in  defect  In  eadk  moiktYv  Q^AlbA  cpaoMc* 


2  On  the  Weather  during  the  Quarter  endinp  Marek  ^itty  1B73. 

On  the  ist  Janimrf  the  reading  of  the  barometer  at  the  h^ht  of  i  j9  ft«t  above  MiM  M 
tyif  in.  A  decrease  set  \a  on  tbii  day  And  lulled  till  gh.  B.111.  on  the  Jth,  the  Tilnc  it  AhM 
being  18-87  '"'^  ^^^  mean  T>.iidiiig  Tor  the  jth  was  eight-tenth*  of  an  inch  bdoir  die  anntebll 
day.  From  tlie  6th  to  the  13th  the  movements  were  nameroas,  rise  and  AJl  tbUawing  ttA  riti. 
in  rapfd  succemion,  but  on  the  14th  an  increase  to  19-9  in.  oecmred,  followed  bj  a  MM^hMI 
to  ig'9  !□.  an  the  iSih.     From  this  day  till  the  end  of  the  month  the  meaa  dwif  i^sh  ■■ 

with  one  exception  below  the  average,  on  occasions  the  departures  were  large,  e  "■"'"' '' — 

and  14th,  when  the  amoonts  were  i  in,  and  i  ■  i  in.  reapectivel;.    TTie  tnin 
Z4(h,  iS-ii  in.,  is  lower  thiui  any  since  184J,  Jan.  13,  when  it  was  18*096  h  . 
])ec.  14,  the  minimum  reading  ai  recorded  at  the  Soyal  Observatory,  Qreenwieh,  vm  tflfl 
Soma  other  instances  of  low  readings  ore:  — 1783,  March  6,  iB'Jiin.;  1809,  Dee.  il,t8'»i| 
and  1814,  Nov.  13.  iS'37  in.    Twoserieo  of  meteorological  obaervations  are  nesCTTtd  in  Acltai 
script  Knom  of  the  Iloyal  Observatory,  the  one  talien  at  Sion  House  in  MJiHlwf'i  the 
Got^Do  Castle,  near  H^Dburgh.    The  instances  in  those  journals  in  which  the  na&v  tfit 
tiaTometcr  has  been  below  i8'3  in.,  are  the  following : — 

At  Sion  House,  1791,  Jan.  20, 18*  to  Id.         At  Gordon  Castle,  17S1,  Jas.   3,  iS'i7iL 
„             17S9,  Jan.  iB,  iS-oB. 
„  1809,  Dec  18, 18-30  „  '-         "- 


ne  meaa  atuj  niaa  ni 
large,  notably  so  «■  At  li 

s  18-096  hL,  and  IB  ilil 


]8ii,  Dec.  ij,  3 


1791,  Jan.  17,  t8'>4f> 
■  ^96,  JaiL  11,18-13  ■ 
1798,  Not.  17,18-13, 
iSoj,  Dee.  11, 18-13  ■ 


The  nhsolnte  range  of  Teadinga  in  JaQoar;  1871 

During  February  the  changes  of  reading  were  small  throughout,  the  absolute  range  in  be  W^ 
being  but  seven-tenths  nf  an  mch  ;  the  mean  daily  values  were  generally  in  deftet  of  the  *nn|l 
the  icrealest  dcpnrlnre  being  0-46  in. 

liie  principal  movemi^nta  during  March  were :— An  increase  to  50*4  in.  on%he  3d,  a  dren 
19-2  in.  on  the  7th.  an  increase  to  30-2  in.  on  the  loth,  and  a  gradual  decrease,  though  intei 
fte<|ueiil1y  by  small  oncillations,  to  29-1  iu.  on  the  3olh.  The  rauge  of  reading  dtuiag 
amounted  to  one  inch. 

Thr  mean  lempeniltrr  of  Jannory  was  4i'''3,  bcinff  j"  higher  than  the  average  of  lei  ,- 
higher  than  tbe  corresponding  valiiea  in  the  years  18C7-1871,  but  tower  than  in  1866  wbaf^ 
was  recorded. 

TAetaaiK  lemperalKrt  of  February  was  44"' S,  being  6"- 3  higher  than  the  average  of  „.  ,-  . 
higher  than  in  the  corresponding  months  of  i8;i  nnd  1870,  but  lower  than  in  1869,  the  vllitil 
iMt  year  being  4.s°-3.  There  is  no  other  instance  in  Ihepi'riod  1771-1871  when  this  value  tasW 
exceeded,  hut  io  the  years  1S67,  18.^0,  and  1794.  wh.'U  44"-;  was  rcgiKtered  [n  each  of  those  yan 

TVinenn  lemptrature  of  March  was  ■^^''■(l,  bein^'  3"- 7  higher  than  the  average  of         

In  1871  the  correHponding  temperatufi!  uus  44° -9.  but  110  other  instance  of  higher  mean  Kiiir<" 
tufes  in  March  is  recorded  tiJI  as  far  back  as  1859. 

TAe  aeon  high  dag  Itmperaturtt  of  January,  February,  and  March  were  higher  thin  4* 
respective  averages  by  3°',^,  S'-t,  and3°-9. 

TAe  neoR  /ou  aight  lemperalures  of  January,  February,  and  hhrch  were  higher  tluB  lUt 
averages  by  3°' 6,  s"'  '■  •"d  2°-6  rcspeclivelj'. 

Therefore  the  days  and  nights  in  each  of  the  three  months  were  remarkably  warm. 
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On  ike  WeaAer  during  ike  Quarter  ending  March  ^isf,  1872.  3 

lit  dU^  ramtfit  of  iampertUmre  were  greater  than  their  averages  io  February  and  Maroli,  but 

ik  Jamiaiy. 

fktfaU  qfram  was  1*7  in.  and  0*5  in.  respectively  in  excess  of  the  average  in  January  and 

bnb,  but  0*8  in.  in  defect  in  February. 

2V  Mean  iempauture  of  the  air  in  the  three  months  ending  February,  constituting  the  three 

bter  moDtfas,  was  41^*5,  being  3^*5  higher  than  the  average  of  loi  years. 

ThaidertlormM  occurred  on  the  ad  of  January  at  Guernsey  ;  on  the  3d  at  Eccles ;  on  the  4tb 
iftJiHidndno  and  Halifiu ;  on  the  5th  at  Guernsey,  08bome,  Bournemouth,  rortsin()uth,^Taunton, 
tf^HUngton,  and  Oxford  ;  on  the  6th  at  Norwich  aud  Llandudno ;  on  the  8th  at  Ilclstoii  and  Llan- 

BDO  i  on  the  22d  at  Guernsey ;  on  the  23d  at  Osborne ;  and  on  the  24th  at  Salisbury.    On 
sjd  of  February  at  Wisbech.    On  the  ist  of  ^farch  at  Ilolkham  ;  on  the  2  2d  at  Sonierlcyton 
WmAoTf ;  on  the  24th  at  Eastbourne  ;  and  on  the  30th  at  Stonyhnrst  and  Ilawarden. 

Thokder  W€U  heardf  but  lightning  was  not  seen,  on  the  3d  of  January  at  Stonyhurst ;  on  the  24tli 
kSTWo ;  and  on  the  27th  at  Halifax.  On  ^e  23d  of  February  at  London  and  Ilolkham  ;  and  on 
^  s8th  at  Holkham.    On  the  8th  of  March  at  Allenheads  ;  and  on  the  2  ist  at  Aldershot. 

Zs^Mng  was  seen,  but  thunder  was  not  heard,  on  the  2d  of  January  at  Oxford ;  on  the  3d  at 
Duorton ;  on  the  4t]i  at  Helston  and  Strathfield  Turgiss  ;  on  the  5th  at  Brighton,  Strathfield 
E^gias,  and  Gardington  ;  on  the  6th  at  Stonyhurst  and  Carlisle  ;  and  on  the  8  th  at  Liverpool.  On 
Ae  I4di  of  February  at  Portsmouth  and  Wilton  House;  on  the  2 2d  at  Somerlcyton  ;  and  on  the 
njd  at  Marylebone  and  Somerleyton.  On  the  28th  of  March  at  Halifax ;  and  on  the  30th  at 
Strathfield  Toigiss,  Gardington,  and  Hali&x. 

Ssiar  kahs  were  seen  on  13  days  during  the  quarter. 

Lumar  kaios  were  seen  at  different  places  on  eight  occasions  in  January,  six  in  February,  and 
■1^  in  March. 

Awrcree  BoreaUs  were  seen  on  the  2d  of  February  at  Weybridge ;  on  the  3d  at  Sidmouth  and 
iMghton  ;  on  the  4th  all  over  the  country  ;  on  the  5th  at  Brighton ;  on  the  6th  at  Brighton ;  on 
Ifce  nth  at  Brighton  ;  and  on  the  23d  at  Culloden.  On  the  19th  of  March  at  Halifax ;  and  on  the 
■odi  at  Norwich. 

Show  fell  in  small  quantities  occasionally  in  January  and  February  at  northern  and  elevated 
■Mknia^  and  from  March  20th  to  the  26th  all  over  the  country. 

Saii  feSL  on  ^^  different  days,  during  the  quarter. 

Fog  was  prevalent  at  one  or  other  place  on  19  days  in  January ;  on  20  in  February ;  and  on 
15  m  March. 

Leaf  Buds  first  appeared  on  the  Field  Elm  on  the  28th  of  February  at  Chislehurst ;  on  the  3d  of 
Mardi  at  Strathfield  Turgiss  and  Weybridge  Heath  ;  and  on  the  26th  at  Garlisle. 

Leaf  Buds  first  appeared  on  the  Wych  Elm  on  the  30th  of  January  ut  Chislehurst. 

Leaf  Buds  first  appeared  on  the  Oak  on  the  24th  of  March  at  Weybridge  Heath. 

'  Leef  Buds  first  appeared  OB  the  Lime  on  the  28th  of  January  at  Chislehurst.  On  the  loUi  of 
Maieh  at  Weybridge  Heath ;  on  the  20th  at  Strathfield  Turgiss ;  and  on  the  3iHt  at  Carlisle. 

Leaf^  Buds  first  appeared  on  the  Sycamore  on  the  4th  of  March  at  Brighton  ;  on  the  5th  at 
Weybridge  Heath ;  and  on  the  12th  at  Strathfield  Turgiss. 

Leaf  Suds  first  appeared  on  the  Horse  Chestnut  on  the  28th  of  March  at  Carlisle. 

Leaf  Buds  first  appeared  on  Uie  Common  Poplar  on  the  25th  of  March  at  Carlisle. 

Leaf  Buds  first  appeared  on  the  Hawthorn  on  the  30th  of  January  at  Chislehurst ;  on  the  3  ist 
itt  Etstbonme.  On  the  12th  of  February  at  Weybridge  Heath.  On  the  6th  of  March  at  Brighton  ; 
en  the  15th  at  Carlisle. 

Leaf  Buds  first  appeared  on  the  Hazel  on  the  ist  of  March  at  Strathfield  Turgiss. 

Leaf  Buds  first  appeared  on  the  Walnut  on  the  29th  of  March  at  Weybridge  Heath. 

Fidd  Etm  m  Isa/on  the  7th  of  March  at  Oxford. 

Zmw  m  leaf  on  the  28th  of  March  at  Oxford. 

Smoamare  m  leaf  on  the  19th  of  March  at  Helston. 

Jlcrse  Chestnut  in  leaf  on  the  ist  of  March  at  Guernsey,  on  the  7th  at  Weybridge  Heath ;  on  the 
ijtfa  at  Strathfield  Turgiss  ;  on  the  i6th  at  Helston  ;  on  the  27th  at  Llandudno;  on  the  28th  at 
Ozfiifd  and  Culloden ;  on  the  29th  at  Sidmouth ;  and  on  the  30th  at  Somerleyton  Rectory. 

Common  Poplar  in  leaf  on  the  8th  of  March  at  Brighton. 

Hawthorn  in  leaf  on  the  3d  of  March  at  Oxford ;  on  the  loth  at  Guernsey ;  on  the  17th  at 
Bruditon  ;  on  the  29th  at  Llandudno ;  and  on  the  31st  at  Osborne. 

Bazd  m  leaf  an  the  29th  of  February  at  Eastbourne. 

Boee  Bushes  m  leaf  on  the  14th  of  February  at  Brighton. 

Lilac  m  leaf  on  the  i8th  of  March  at  Brighton. 

Eider  m  leaf  on  the  i  ith  of  February  at  Brighton ;  and  on  the  13th  at  Strathfield  Turgiss. 

LUae  in  blossom  on  the  12th  of  January  at  Strathfield  Turgiss  ;  on  the  18th  at  Chislehurst. 

HonejfsueUe  in  blossom  on  the  i8th  of  January  at  Chislehurst 

Yellom  Broom  in  blossom  on  the  7th  of  March  at  Llandudno. 

J^imroee  in  blossom  on  the  30th  of  January  at  Eastbourne. 

The  Bed  Flowering  Currant  in  blossom  on  the  8th  of  Febmary  at  Brighton  ;  and  on  the  26th  at 
OoIlodeiK 

Mar(hf  Pear  in  blossom  on  the  9th  of  March  at  Llandudno ;  on  the  i  ith  at  Helston ;  on  the  20th 
■t  Chisldrarst ;  on  the  24th  at  Carlisle  ;  on  the  26th  at  Weybridge  ;  on  the  28th  at  Oxford  and 
CnUoden  ;  on  the  20th  at  Eastbourne  ;  on  the  30th  at  London  ;  on  Uic  31st  at  Strathfield  Tuigiss. 

Manfy  Apple  in  blossom  on  the  20th  of  Marcli  at  Helston  ;  on  the  30th  at  Oxford ;  on  the  31st  at 
Baitboume. 

Cherry  in  blossom  on  the  14th  of  March  at  Brighton ;  on  the  22d  at  Oxford ;  and  on  the  31st  at 
Gtfiida. 

Plum  m  blossom  on  the  /tfa  of  Bineh  at  Strathfidd  T^axpsM  \  on  lilbA  iiVJ^l  ^xISj^Vsii  \  ^t^  "^^ 
V^^  Ojdbrdi  00  the  24th  at  Weyhridge  Heath ;  on  thie  a^th  aX0«2i!U)^eii\  wA  qti^^  V^n.^\. 

io  Mid  00  the  2  jd  of  March  at  Bngliton.  h.  ^ 


MUeorotoffietU  TWUf,  QiuiHtt  ending  March  ^is^4B7».i 
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METEOROLOGY    OF    ENGLAND, 

DURING  THE   QUARTER   ENDING   JUNE  30,  1872. 
RgifAT^yfl  ON  THE  Weather  durtng  the  Quarter  ending  June  30TH,  1872. 

B}f  Jambs  GLAunsR,  Esa,  F.R.S.,  jfc.  Secretary  of  The  Meteorological  Society. 

Tbe  weather  at  the  end  of  March  and  till  the  first  week  in  May  was  very  changeable,  there  were 
shcmately  a  few  days  of  warmth,  and  then  a  few  days  of  cold,  the  warm  periods  preponderating 
iNrth  in  duration  and  in  excess  of  temperature  over  the  defects  of  temperature  and  cold.  Till 
JIaj  5th  the  temperature  was  in  excess  to  the  amount  of  2}^  on  the  average  daily.  From  the  6th 
of  Kay  to  the  12th  of  June,  with  the  exception  of  three  or  four  days  of  moderate  warm  weather 
at  the  end  of  May,  the  weather  was  cold,  the  sky  mostly  cloudy,  the  nights  of  low  temperature  with 
Immt  frost  and  frequent  rain,  the  average  deficiency  of  daily  temperature  was3|°.  On  June  13th  a 
wmn  period  set  in,  and  for  some  days  the  weather  was  fine,  bright,  and  hot,  but  towards  the  end 
fif  the  month  it  was  again  changeable,  there  was  an  excess  of  daily  temperature  above  these 
siengea  of  3j^.  Some  heavy  thunderstorms  took  place  during  the  hot  weather  in  June  17th, 
iStfa,  and  19th  of  June,  principally  over  the  Northern  and  Midland  Ck>untie8. 

^e  changeable  weatlier  which  has  thus  prevailed  nearly  throughout  the  quarter,  sometimes 
win  but  fir^uently  cold,  till  the  middle  of  June,  caused  all  cereal  crops  to  be  in  a  backward  state, 
as  ihef  did  not  receive  sufficient  warmth  and  sunshine  ;  their  forward  state  in  the  early  spring  was 
cntkdy  lost  through  Uie  low  temperature  and  harsh  weather  in  the  month  of  Mav.  Under  the 
influence  of  the  bright  sunshine  and  hot  weather  about  tho  middle  of  June,  everything  progressed 
MtiBfkctorily  and  rapidly ;  at  the  end  of  the  quarter  vegetation  generally  was  about  ten  or  twelve 
days  later  than  in  an  average  season.  The  wheat  crop  wa<4  generally  in  ear  or  in  bloom.  The 
■tonns  in  June  had  laid  some  and  blown  off  the  blossoms  in  some  cases,  but  only  to  a  small  portion 
of  the  whole,  and  it  was  generally  expected  the  yield  would  be  that  of  a  full  average. 

The  hay  crop  was  spoken  of  as  generally  very  good,  and  the  heaviest  for  many  years. 

Tlie  potatoe  crop  is  also  spoken  of  as  good  and  abundant 

The  average  temperature  of  these  three  months  diifers  less  than  ^  of  a  degree  from  the  average 
of  the  same  month  in  the  preceding  30  years. 

On  the  iBt  April  the  reading  of  the  barometer  at  the  height  of  159  feet  above  sea  level  was 
29*3  in.  A  slight  decrease  to  29*  a  in.  occurred  on  the  2d,  but  on  the  same  day  a  decided  increase 
set  in,  and  by  the  6th,  30*3  in.  was  reached.  From  the  7th  to  the  15th  high  values  generally  were 
recorded,  but  on  the  i6th  a  depression  commenced  and  lasted  till  about  noon  of  the  21st,  when 
28 '  9  in.,  the  absolute  minimum  for  the  month  was  registered.  From  this  date,  with  but  slight 
exceptions,  increasing  values  were  recorded  till  the  end  of  the  month.  The  absolute  range  of 
reading  during  April  was  i  *4  in. 

Danng  May  the  movements  were  numerous,  but  not  of  very  great  magnitude,  the  principal 
being  a  decr^ise  from  30*  2  in.  on  the  ist  to  29*2  in.  on  the  7th,  (though  broken  by  a  slight 
incxease  on  the  5th)  and  a  general  increase  firom  29*4  in.  on  the  18th  to  30*  2  in.  on  the  26th. 
The  range  of  reading;  for  the  month  was  one  inch. 

The  prineil^movements  during  June  were  a  general  decrease  to  29*3  in.  on  the  9th,  and  an 
increase  to  30*1  in.  on  the  16th.  From  the  17th  the  oscillations  were  numerous,  and  the  mean 
daily  values  fluctuated  above  and  below  the  average  in  periods  of  three  or  four  days.  The  range 
of  reading  during  the  month  was  but  8  tenths  of  an  inch. 

For  each  of  the  three  months  the  mean  value  was  29*  7  in.,  and  the  departure  from  average, 
—0*03  in.,  —0*05  in.,  and  — o*o8in.  respectively. 

The  mean  temperature  of  April  was  48^*3,  being  2^*3  higher  than  the  average  of  loi  yean, 
higher  than  the  corresponding  value  last  year,  but  lower  ^n  those  in  1869  and  1870. 

The  mean  temperatwre  of  May  was  50^*9,  being  i°*  7  lower  than  the  average  of  loi  years,  lower 
than  the  temperature  in  the  same  month  in  187 1  and  1870,  but  higher  than  in  18691  when  50^*5 
was  recorded. 

The  mean  temperature  of  June  was  59^*2,  being  i°'o  higher  than  the  average  of  loi  years, 
4^*4  higher  than  the  corresponding  value  last  year,  but  1^*7  lower  than  in  1870. 

The  mean  high  day  temperatures  were  1^*5  and  0^*2  respectively  higher  than  their  averages  in 
April  and  June,  but  2°'  5  lower  in  May. 

The  mean  low  nipht  temperatures  of  April  were  i'''5  higher,  of  June,  the  same  as,  and  of  May 
1^'  6  lower  than  their  respective  averages. 

Therefore  the  days  and  nights  of  April  were  warm,  and  of  May  cold,  while  those  of  June  were 
of  equable  temperature. 

The  daily  ranges  of  temperature  were  greater  than  their  respective  averages  in  April  and  June, 
but  less  in  Biay. 

The  fall  of  rain  was  0*7  in.  and  0*3  in.  respectively  in  defect  of  the  average  in  April  and  June, 
but  0*9  in.  in  excess  in  May. 

The  mean  temperature  of  the  air  in  the  three  months  ending  May,  constituting  the  three  spring 
moDthSy  was  47°* 9,  being  1^*4  higher  than  the  average  of  loi  years. 
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Note.— In  readinff  tbls  Uhle  It  will  be  borne  in  mind  tliat  the  minnssign(-)  sixnitlea  bdow  the  averaie,  aadthstttt 
pins  sign  (+)  signifies  abore  Uie  arerage. 

Thunderstorms  occurred  on  the  17th  of  April  at  Carlisle;  on  the  2 id  at  Osborne;  on  tlie  2^ 
at  Stony  hurst,  AUcnhcads,  nnd  Carlisle ;  on  the  24th  at  Cardington,  Stonyhnrst,  Wisbech,  Bjvdl, 
and  North  Shields;  on  the  25  th  at  Liverpool,  Eccles,  Halifax,  UnU,  Stonyhnrat,  and  York;  01 
the  26th  at  Stonyhurst.  On  the  6th  of  May  at  Somerlcyton ;  on  the  7th  at  Stratfafield  Tnrgin. 
Wcy bridge  Heath,  London,  and  Norwich  ;  on  the  8th  at  Osborne,  Marlborough,  StreoUey,  Oxfbd, 
Gloucester,  and  Norwich ;  on  the  9th  at  Guernsey,  Portsmouth,  Worthing,  Salisbury,  Chislehnnt, 
London,  Oxford,  Ecclcs,  and  Stonyhurst ;  on  the  iqth  at  Oxford  and  Eccles ;  on  the  lodi  it 
Hclston  ;  on  the  2  2d  at  Truro,  Wisbech,  and  North  Shields  ;  on  the  23d  at  Helston,  Taunton,  and 
Somerleyton ;  and  on  the  3iBt  at  Loudon.  On  the  2d  of  June  at  Royston  and  Wisbech  ;  on  the  3d 
at  Brighton  and  Leamington  ;  on  the  7th  at  Helston,  Marlborough,  Gloucester,  Cardington,  Halifix, 
Stonyhurst,  nnd  Leeds  ;  on  the  8th  at  London  and  Stonyhurst ;  on  the  9th  at  Eccles.  Htlifai, 
Stonyhurst,  Silloth,  and  Carlisle;  on  the  loth  at  Worthing,  Brighton,  Leamington,  and  Silloth; 
on  the  17th  at  Cardington,  Wisbech,  Hnworden,  Halifax;  on  the  i8th  at  Guemsey,  Helston, 
Barnstaple,  Gloucester,  Cardington,  Wisbech,  Hawarden,  Eccles,  Ualiiax,  Stonyhurst,  Loed*, 
Silloth,  Carlisle,  and  North  Shields  ;  on  the  19th  at  Sidmouth,  Taunton,  Salisbury,  LymingtoD, 
Marlborough,  Gloucester,  Royston,  Cardington,  Wisbech,  Llandudno,  Hawarden,  Ecdes,  Cocktt' 
mouth,  nnd  Carlisle  ;  on  the  20th  at  Silloth ;  on  the  24th  at  Osborne,  Strathfield  Tmgin, 
L^inington,  Marlborough,  Chislehurst,  London,  Royston,  Cardington,  Leamington,  Wisbech, 
Hawarden,  Eccles,  Halifax,  Stonyhurst,  Leeds,  and  North  Shields  ;  on  the  25th  at  Wiibech, 
Eccles,  Leeds,  and  North  Shields  ;  on  the  26th  at  Salisbury,  Wisbech,  and  Eccles  ;  on  the  27th  it 
Stonyhurst  and  Silloth ;  and  on  the  28th  at  Carlisle. 

Thunder  was  heard,  but  lightning  xcas  not  seen,  on  the  5th  of  April  at  Halifax  ;  on  the  17th  it 
Allenheads,  Halifax,  and  Cockermouth  ;  on  the  18th  at  Hawarden  and  Helston  ;  on  the  19th  it 
GloucestiT;  on  the  21st  at  Oxford;  on  the  2  2d  at  Portsmouth  and  Hawarden;  on  the  a3d  at 
Cardington,  Ecclcs,  Hulifiix,  Hawarden,  Stonyhurst,  and  Bywell;  on  the  24th  at  Somerlcyton, 
Ecclcs,  Halifax,  York,  and  Allenheads ;  and  on  iho  26th  at  Eccles  and  Miltown.  On  the  6th  of  May 
at  Hull ;  on  the  7th  at  Chislehurst,  Royston,  Leamington,  Somerleyton,  Wisbech,  Eccles.  and 
Hull  ;  oil  the  Stli  at  Worthing,  Brighton,  Chislehurst,  Leamington,  Somerleyton,  Hull,  and 
Silloth;  on  the  9th  at  Weybridge,  Streatley,  London,  Somerleyton,  Silloth,  and  Carlisle;  on  the 
10th  at  Chislehurst ;  on  the  15th  at  Liverpool,  Stonyhurst,  Cockermouth,  and  Carlisle;  on  tho 
2 1  St  at  Hull  and  Carlisle;  on  the  2  2d  at  Salisbury,  Taunton,  Gloucester,  and  Somerleyton  ;  on  the 
23d  at  Hull  and  North  Shields  ;  and  on  the  24th  at  Worthing,  Brighton,  and  Chislehurst  On  the 
2d  of  June  at  Chislehurst  and  Cardington  ;  on  the  3d  at  Norwich  and  Hull ;  on  the  7th  at  Taunton, 
and  Royston ;  on  the  8th  at  Llandudno  and  North  Shields  ;  on  the  9th  at  Llandudno  and  Hull:  on 
the  loth  lit  Royston,  Cardington,  and  Hull;  on  the  17th  at  Osborne,  London,  Oxford,  HalifeXi 
Hull,  and  Stonyhurst ;  on  the  i8th  at  Weybridge,  London,  Landudno,  Hull,  and  Cockcrmonth; 
on  the  19th  at  Portsmouth,  Worthing,  Weybridge  and  Stonyhurst ;  on  the  20th  at  North  Shidi«; 
on  the  2ist  at  Marlborough  and  Stonyhurst ;  on  the  24th  at  Portsmouth,  Worthing,  Weybridgo, 
Streatley,  Oxford,  and  Gloucester ;  on  the  25th  at  Halifax ;  and  on  the  26th  at  Cardington  and 
Halifax. 

Lightning  was  seen,  but  thunder  was  not  heard,  on  the  17th  of  April  at  Carlisle;  on  the  23d  it 
Stonyhurst ;  on  the  25th  at  Worthing,  Brighton,  Chislehurst,  Cardington,  and  Somerieyton;  on  the 
26th  at  Chislehurst  and  Somerleyton  ;  and  on  the  28th  at  Royston.  On  the  8th  of  May  at  Marlborough; 
on  the  9th  at  Chislehurst ;  and  on  the  i6th  at  Portsmouth.  On  the  nth  of  June  at  Oxford;  on 
the  1 8th  at  Oxford,  Wisbech,  and  Llandudno  ;  on  the  t9th  at  Truro  ;  on  the  24th  at  Brij^ton, 
Weybridge,  and  Oxford ;  and  on  the  27th  at  London. 

Solar  halos  were  seen  on  the  5th  of  April  at  Cockermouth  ;  on  tbe  6th  at  North  Shields ;  on  Uw 
7th  at  Strathfield  Turgiss,  Weybridge,  and  Oxford ;  on  the  9th  at  Brighton  and  Oxford  ;  on  Ae 
loth  at  Halifax ;  on  the  12th  at  Halifax  and  York  ;  on  the  21st  at  Strathfield  Turgiss;  on  the  2Jd 
at  Oxford ;  on  the  26th  at  Oxford  ;  on  the  28th  at  Liverpool ;  on  the  29th  at  Brighton,  Weybridge, 
and  Halifax  ;  on  the  30th  at  Oxford.  On  the  7th  of  May  at  Halifax  ;  on  the  12th  at  Halifiix  ;  o* 
the  14th  at  Brighton  ;  on  the  15  th  at  Wisbech  ;  on  the  30th  at  Oxford.  On  the  ist  of  June  at 
North  Shields ;  on  the  15th  at  (Jxford  ;  on  the  21st  at  Oxford ;  on  the  27th  at  Oxford ;  on  the  jotk 
at  Strathfield  Turgiss. 

Lunar  haloa  were  seen  on  1 2  nights  during  the  quarter. 

Aurora:  Boreales  were  seen  on  9  days  in  April,  on  6  days  in  Miay,  and  on  3  days  in  June. 

^notr  fell  on  14  days  during  the  quarter,  mostly  in  the  North. 
Hail  fell  on  14  occasions  in  April,  on  16  in  May,  and  on  10  in  June. 
Foff  was  prevalent  at  some  place  on  10  da^ft  m  A.i^Tiii,i>  v[i^%&&N^«svd  10  in  June. 
JFieid  Em  in  leaf  on  the  2d  of  April  allSt\g^toTi\  oTiV!tA  \«^^^^\£^\  ^sa^^Qa^  vi^«fcHiltovD; 
And  an  tbe  37th  at  Helston. 


On  the  ffeather  during  the  Quarter  ending  June  30M,  1872.  1] 

H^ieft  Ebn  in  leaf  on  the  6th  of  April  at  Chisleharst ;  on  the  15th  at  Hull ;  on  the  19th  at 
Wisbech ;  and  on  the  2i8t  at  Somerleyton. 

Oak  in  leaf  on  the  25th  of  April  at  Guernsey;  on  the  27th  at  Osborne  ;  and  on  the  29th  at  Cul- 
loden  and  Chislehurst  On  the  ist  of  May  at  Oxford  ;  on  the  3d  at  Wisbech ;  on  the  loth  at 
Strathfield  Tnrgiss ;  on  the  15th  at  Cockermouth ;  and  on  the  i6th  at  Brighton.  On  the  6th  of 
June  mt  Hnll. 

Lime  in  leaf  on  the  7th  of  April  at  Wisbech  ;  on  the  8th  at  Llandudno ;  on  the  13th  at  Strathfield 
Tmgiss ;  on  &e  14th  at  Chislehurst ;  on  the  15th  at  Culloden ;  on  the  i6th  at  Guernsey  ;  on  the  1 7th 
Ml  Somerleyton ;  and  on  the  25th  at  Osboru^    On  the  2d  of  May  at  Brighton ;  and  on  the  3d  at  Uull. 

Sycamore  in  leaf  on  the  8th  of  April  at  Llandudno  ;  on  the  13th  at  Brighton  ;  on  the  19th  at 
Hdston ;  on  the  23d  at  Wisbech  ;  and  on  the  30th  at  Miltown.  On  the  4th  of  May  at  Strathfield 
Tnrgiss  ;  and  on  the  10th  at  Hull 

Horse  Chestnut  in  leaf  on  the  7th  of  April  at  Guernsey,  on  the  9th  at  Wisbech ;  on  the  13th  at 
Osborne  and  Brighton ;  on  the  14th  at  Chislehurst ;  on  the  17th  at  Helston ;  on  the  2  2d  at  Miltown  ; 
and  on  the  28th  at  Carlisle.     On  the  loth  of  May  at  Hull. 

Common  Poplar  in  leaf  on  the  oth  of  April  at  Wisbech;  and  on  the  14th  at  Helston  and  Chisle- 
haxBt.     On  the  6th  of  June  at  Hull. 

Hawthorn  in  leaf  on  the  ist  of  April  at  Miltown ;  and  on  the  24th  at  Carlisle.  On  the  12th 
of  May  at  Culloden.    In  blossom  on  the  29th  of  April  at  Helston. 

Baui  in  leaf  on  the  4th  of  April  at  Strathfield  Turgiss  ;  and  on  the  5th  at  Miltown. 

Beech  in  leaf  on  the  14th  of  April  at  Brighton  ;  on  the  24th  at  Culloden  ;  and  on  the  26th  at 
Osborne. 

Apple  in  blossom  on  the  ist  of  April  at  Llandudno  ;  on  the  2d  at  Wisbech  i  on  the  loth  at  Hull ; 
on  the  1 2th  at  Wisbech;  on  the  13th  at  Brighton;  on  the  15th  at  Miltown  ;  and  on  the  28th  at 
North  Shields.    On  the  2d  of  May  at  Stonyhurst. 

Hardjf  Pear  in  blossom  on  the  6th  of  April  at  Wisbech  ;  on  the  8th  at  Miltown  ;  on  the  10th  at 
Hull ;  on  the  26th  at  North  Shields  ;  and  on  the  28th  at  Carlisle. 

Cherry  in  blossom  on  the  3d  of  April  at  Silloth ;  on  the  4th  at  Miltown ;  ou  the  12th  at  Hull ; 
on  the  1 8th  at  Carlisle  ;  and  on  the  27th  at  North  Shields. 

Wild  Cherry  in  blossom  on  the  13th  of  April  at  Brighton. 

Cherry  ripe  on  the  loth  of  May  at  Weybridge. 

Pfum  m  blossom  on  the  ist  of  April  at  Miltown ;  on  the  3d  at  Wisbech  ;  on  the  nth  at  Hull ; 
and  on  the  18th  at  Carlisle. 

Lilac  in  blossom  on  the  12th  of  April  at  Helston  ;  on  the  14th  at  Guernsey  ;  on  the  17th  at 
Osborne  and  Llandudno  ;  on  the  23d  at  Strathfield  Turgiss,  Chislehurst,  and  Wisbech ;  on  the  24th 
at  Weybridge ;  and  on  tiie  25th  at  Lampeter.  On  the  ist  of  May  at  Hawarden ;  on  the  4th  at  Silloth  ; 
on  the  6th  at  Miltown  ;  on  the  8th  at  Cockermouth  and  Carlisle ;  on  the  9th  at  Hull ;  on  the  10th 
at  Culloden  ;  and  on  the  21st  at  North  Shields. 

Laburnum  in  blossom  on  the  16th  of  April  at  Guernsey ;  on  the  20th  at  Helston ;  ou  the  28th 
at  Lhmdudno ;  on  the  29th  at  Brighton,  Weybridge,  and  Wisbech ;  and  on  the  30th  at  Oxford.  On 
the  ist  of  May  at  Hawarden  ;  on  the  4th  at  Sifioth  ;  on  the  6th  at  Chislehurst ;  on  the  8th  at 
Weybridge  ;  on  the  loth  at  Hull ;  on  the  13th  at  Carlisle ;  and  on  the  17th  at  Strathfield  Turgiss 
and  Miltown ;  and  on  the  24th  at  North  Shields. 

YeUow  broom  in  blossom  on  the  1  ith  of  April  at  Weybridge ;  on  the  1 7th  at  Hull  j  and  on  the  28th 
at  Miltown.    On  the  27th  of  Juno  at  Brighton. 

White  broom  in  blossom  on  the  1 7th  of  April  at  Weybridge.  On  the  8th  of  May  at  Chislehurst, 
Hall,  and  Miltown. 

Mountain  ash  in  blossom  on  the  27th  of  April  at  Weybridge.  On  the  2d  of  May  at  Strathfield 
Turgiss  ;  on  the  8th  at  Chislehurst ;  on  the  loth  at  Hull ;  on  the  15th  at  Miltown ;  on  the  20th 
at  North  Shields ;  and  on  the  2  2d  at  Cockermouth. 

Honeysuckle  in  blossom  on  the  16th  of  April  at  Helston ;  on  the  29th  at  Chislehurst.  On  the  18th 
of  June  at  Hull. 

Privet  in  blossom  on  the  4th  of  June  at  Weybridge  ;  on  the  i8th  at  Chislehurst;  on  the  2  2d  at 
Strathfield  Turgiss  ;  and  on  the  30th  at  Hull. 

Syringa  in  blossom  on  the  1 7th  of  May  at  Weybridge ;  on  the  20th  at  Chislehurst ;  and  ou  the 
30th  at  Strathfield  Turgiss. 

Acacia  in  blossom  on  the  18th  of  June  at  Chislehurst. 

Wheat  in  ear  on  the  17th  of  June  at  Cardington  ;  on  the  19th  at  Hull ;  on  the  20th  at  Llan- 
dudno ;  on  the  2 1  St  at  Helston,  Hawarden,  and  Cockermouth.  In  flower  on  the  20th  of  June  at 
dufilehnrst ;  on  the  21st  at  Silloth ;  on  the  24th  at  Taunton  and  Weybridge  ;  on  the  27th  at  Car- 
dii^ton ;  on  the  28th  at  Hawarden ;  and  on  the  30th  at  Helston. 

Barl^  in  flower  on  the  20th  of  June  at  Llandudno. 

Bye  in  flower  on  the  7th  of  June  at  Chislehurst. 

Oats  in  flower  on  the  30th  of  June  at  Weybridge. 

Cuckoo  arrived  on  thejth  of  April  at  Guernsey  ;  on  the  nth  at  Somerleyton  ;  on  the  12th  at 
Osborne ;  on  the  13th  at  Helston  and  (near)  Brighton  ;  on  the  14th  at  Taunton ;  on  the  15th  at  South 
Hill  (near)  Cardington;  on  the  i8th  at  Lymington;  on  the  20th  at  Weybridge;  on  the  2 2d  at 
Tmro,  Cardington,  and  Hawarden;  on  the  24th  at  Streatley;  on  the  25th  at  Llandudno  and 
Miltown;  on  the  26th  at  Stonyhurst;  on  the  27th  at  Boyston,  Allenheads,  and  Silloth;  on  the 
28th  at  Oxford,  Lampeter,  Wisbech,  and  Hull ;  on  the  30th  at  Carlisle.  Departed  on  the  28th  of 
June  from  Silloth. 

Swallow  arrived  on  the  ist  of  April  at  Miltown ;  on  the  i  ith  at  Helston;  on  the  14th  at  Wey- 
bridge and  Silloth ;  on  the  i8th  at  Cardington  ;  on  the  2  2d  at  Carlisle ;  on  the  24th  at  Truro ;  on  the 
a5th  at  Hawaxden ;  on  the  2^th  at  Royston,  Wisbech,  and  Hull ;  on  the  29th  at  Brightoa  and  Qx&xd. 

NiyhtiMfole  arrived  on  the  nth  of  April  at  Lyxnington ;  on  tSaft  i^^^Cb.  «X  O^^rafe,  «q.^  Vj^ai^ 
BrigbtOD!  on  the  i^tb  at  WeybridgCy  Streatley,  and  Cardington  •,  and  on  itSaa  ^^^  «X^\a!s^«t^a^ 
U^parUdon  the  loth  of  June  from  Weybridge.  ^  ^ 
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METEOROLOGY   OF   ENGLAND, 

DURING  THE  QUARTER  ENDING  SEPTEMBER  30,  1872. 

lARKS  ON  THE  WeATHKB  DURINa  THE  QUABTEB  ENDING  SEPTEMBER  30THy  1872. 
Bjf  James  Qlauhss,  EBa>  F.R.S.,  jrr..  Secretary  of  The  Meteorological  Societjf. 

lie  weather  dniiiig  the  whole  quarter  has  been  changeable,  the  mean  temperatare  of  the  first 
I  in  July  was  in  excess  of  the  average  to  the  amoant  of  4^^  daily ;  a  cold  period  began  on 
8thy  and  continued  till  the  18th,  the  deficiency  of  temperature  averaged  1°  daily  ;  the 
nest  period  in  the  quarter  then  set  in  and  continued  for  1 1  days  till  the  39th,  the  average 
M  of  temperature  daily  was  7***  9.  A  cold  period  followed,  rain  fell  copiously  and  generally 
emperature  was  below  its  average  on  every  day  from  July  30th  to  August  15th,  the  average 
r  deficiency  was  3°  .  The  weather  improved  on  the  i6th  but  became  broken  towards  the  end 
le  month,  and  was  changeable  till  the  end  of  the  first  week  in  September,  with  very  mild, 
Mt  smnmer-like  temperature ;  in  the  second  week  the  weather  was  unsettled,  particularly  in  the 
ti,  where  a  great  dead  of  rain  fell,  in  the  south  it  was  finer  and  but  little  rain  fell  ;  the  exceMH  of 
lerature  for  the  33  days  ending  September  1 7th  was  3}^  daily  ;  from  this  day  to  the  end  of 
quarter  the  weather  was  broken,  of  uncongenial  character,  rain  fell  generally,  and  the  daily 
leratnre  was  on  the  average  deficient  by  5°. 

lie  most  renmrkable  feature  of  this  quarter  has  been  the  frequency  of  thunderstorms.    In  July 

were  prevalent  from  the  6th  to  the  14th,  and  from  the  aint  to  the  end  of  the  month,  in  August 

I  the  5th  to  the  lath,  and  from  the  list  to  the  end  of  the  month,  and  in  September  from  the 

0  the  6th,  and  from  the  19th  to  the  39th,  and  several  of  the  storms  on  these  days  have 
nded  over  very  large  areas. 

1.  consequence  of  the  changeable  weather  the  hay  harvest  was   not  completed  in  July.     In 

■onth  of  England  reaping  began  about  the  20th  of  July,  and  the  wheat  crops  were  nearly 

secured  at  the  end  of  August,   at  this  time  rather  more  than   one  half  had  been  gathen^d 

le  midland  and  northern  counties,  and  in  Scotland  and  Ireland  had  only  just  began. 

oth  in  AugruHt  and  September  the   heavy  rains  and  fre<iuent  thunderHtomis  very  frequently 

rrnpted  harvest  operations,  and  at  the  end  of  the  quarter  but  little  progress  had  l)een  made 

sr  m  the  north  of  Ireland  or  Scotland  where  operations  had  been  further  checked  by  sleet  and 

r. 

now  has  fallen  in  Cumberland  and  Westmorland  unusually  early,  and  harvest  operations  have 

1  delayed. 

he  accounts  of  the  potatoe  crop  are  bad. 

he  readings  of  the  barometer  during  July  at  the  height  of  160  feet  above  sea  level  were 

f  steady  throughout  the  month,  the  highest  reading  being  30*1  in.  and  the  lowest  29*5  in., 

I  giving  a  range  of  but  little  more  than  half  an  inch.    The  departures  of  the  mean  daily  values 

1  the  average  were  but  small  throughout. 

aiger  movements  were  experienced   during  the  earlier  portion  of  August,  a  tendency  being 

mi,  however,  to  decrease  till  the  7th  when  the  minimum  value  for  the  month  (29*3  in.)  was 

stoed.    After  this  date  increasing  values  were  recorded,  and  readings  close  to  or  at  times  in 

ess  of  30  in.  were  recorded,  the  absolute  maximum  for  the  month  (30*  i  id.)  occurring  on  the 

1.    The  range  of  reading  during  August  was  o  *  8  in. 

?he  principal  movements  during  September  were : — a  decrease  to  29*4  in.  on  the  third,  a  general 

nease  to  30*  i  in.  by  the  13th,  a  second  decrease  to  29*4  in.  by  the  i8th,  an  increase  to  29*8  in. 

rly  by  the  22d,-a  sudden  decrease  to  29' 2  in.  by  the  24th,  and  several  other  smaller  oscillations 

the  end  of  the  month.    The  mean  daily  values  wer^  with  few  exceptions  entirely  in  defect  of  the 

tige.    The  range  of  reading  in  the  month  amounted  to  o*  9  in. 
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18  On  the  Weather  during  the  QMarter  ending  Septemder  ^oth,  187a. 

The  mean  iefhperature  of  July  was  65°' o,  being  3^*4  higher  than  the  averap  of  tbepmefiBg 
10 1  years,  higher  than  the  correspondiDg  valne  in  187 1  by  3***  5,  bat  lower  than  m  1870  bj  0^*4. 

The  mean  temperature  of  August  was  6i°'o,  being  o^*a  higher  than  the  average  of  101  jmk^ 
3,°'S  lower  than  in  1871,  and  of  nearly  the  same  value  as  that  recorded  in  1870. 

The  mean  temperature  of  September  was  57^*4,  being  0^*9  higher  than  the  average  of  101 
years,  the  same  as  the  corresponding  temperature  of  last  year,  but  1^*7  higher  than  in  1870. 

The  mean  high  day  temperatures  were  respectively  4^*1  undo*' '5  higher  than  their  avengeiii 
July  and  September,  but  of  the  same  value  in  August. 

Tfte  mean  low  nigfU  temperatures  were  o^'6  and  o***!  lower  than  thdr  respective  avenga  n 
August  and  September,  but  i°*7  higher  in  July. 

Therefore  the  days  and  nights  of  July  were  warm,  and  those  of  Angost  and  Septembcf  ef 
tolerably  equable  temperature. 

The  daily  ranges  of  temperature  were  greater  than  their  respective  averages  in  each  of  the  Am 
mouths. 

The  fall  of  rain  was  o*  i  in.  and  i  *o  in.  respectively  in  defect  in  July  and  September,  but  0*3  iL 
in  excess  in  August. 

The  mean  temperature  of  the  air  in  the  three  months  ending  Aognst,  constitnting  the  dim 
summer  months,  was  61°'  7,  being  i°*  5  higher  than  the  average  for  loi  years. 

Thunderstorms  occurred  on  the  6th  of  July  at  Guernsey,  Ilelston,  Truro,  Sidmonth,  Chislehaii^ 
liondon,  Gloucester,  Cardington,  Leamington,  and  Somerleyton ;  on  the  7^1  at  Truro,  Glooeeiter, 
Leniiiington,  Llandudno,  Hawarden,  Liverpool,  Ecclcs,  Halifax,  Stonyhurst,  Cockermoatli^  SiUoCh,  ni 
Carlisle ;  on  the  9tb  at  Royston,  Cardington,  and  Leamington  ;  on  the  i  ith  at  Guernsey,  Osboni^ 
Portsmouth,  Worthing,  Brighton,  Aldershot  Camp,  Marlborough  College,  Chislehnrst,  Streaikf, 
London,  Oxford,  Royston,  Cardington, llolkham, Hawarden, Eccles,  IIuU, Leeds,  Cockennoath,  AHo- 
heads,  Silloth,  Carlisle,  By  well,  and  North  Shields  ;  on  the  12th  at  Royston,  Somcrle^rton,  Norwich, 
Wisbech,  Liverpool,  Eccles,  Halifax,  Stonyhurst,  Bradford,  Leeds,  Cockermouth,  Silioth,  Carfide^ 
and  Miltown  ;  on  the  13th  at  Worthing,  Salisbury,  Aldershot  Camp,  Strathfield  Turgisi,  Hinl- 
borough  College,  London,  Oxford,  Royston,  Caixlmgton,  Leamington,  Norwich,  and  Liverpool; 
on  the  14th  at  Bywell  and  North  Shields;  on  the  21st  at  Guernsey  and  London  ;  on  the  22dit 
Sidmouth,  Osborne,  Portsmouth,  Worthing,  Brighton,  Salisbury,  Aldershot  Camp,  StradfeU 
Turgiss,  Lymington,  Chislehurst,  London,  Royston,  Cardington,  Cockermouth,  and  North  Shieldi; 
on  the  23d  at  Worthing,  Brighton,  Strathfield  Turgiss,  London,  Royston,  Cardington,  SomerieTtOB, 
and  Wisbech  ;  on  the  24th  at  Guemse}',  Lymington,  Chislehurst,  Streatlcy,  Royston,  Cardingloi^ 
Wisbech,  Liverpool,  Eccles,  Halifax,  Stonyhurst,  Cockermouth,  and  Silloth ;  on  the  25a  tt 
Sidmouth,  Osborne,  Portsmouth,  Salisbury,  Aldershot  Camp,  Strathfield  Turgisi,  Lynungloi^ 
Marlborough  College,  Chislehurst,  London,  Oxford,  Gloucester,  Royston,  Cardington,  Lcamingtoo, 
Llandudno,  Liverpool,  Eccles,  Halifax,  Stonyhurst,  Bradford,  Allenhcads,  BywcU,  North  Shield^ 
and  Miltown  ;  on  the  26th  at  Brighton,  Salisbury,  Stonyhurst,  Cockermouth,  Silloth,  ByweU,  NocA 
Shields,  and  Miltown ;  on  the  27th  at  Somerleyton,  Norwich,  and  Uolkham ;  on  the  28t]i  it 
Allenlieads ;  on  the  29th  at  Royston,  Norwich,  Llandudno,  Liverpool,  Eccles,  Stonyhurst,  Cocker* 
mouth,  and  Carilsle  ;  on  tlic  30th  at  Aldershot  Camp,  Chislehurst,  and  London  ;  and  on  the  $ni  at 
Holkham.  On  the  2d  of  August  at  Ilelston,  Truro,  Worthing,  Taunton,  Leamington,  and 
Holkham  ;  on  tlic  5th  at  Wisbech,  Holkham,  [and  Hawarden  ;  on  the  6th  at  London,  GloacttttT, 
Holkham,  Liverpool,  Eccles,  Halifax,  Stonyhurst,  and  North  Shields ;  on  tho  7th  at  Sidmonth, 
Osborne,  Taunton,  Salisbury,  Aldershot  Camp,  Strathfield  Turgis,  Marlborough  College,  Chisleham, 
Streatley,  London,  Oxford,  Gloucester,  Royston,  Cardington,  Ix^amington,  Wisbech,  Llandadoo, 
Holkham,  Hawarden,  Liverpool,  Eccles,  Halifax,  Stonyhurst,  Allenheads,  BywcU,  and  Korii 
Shields  ;  on  the  8th  at  Salisbury,  Chislehurst,  Streatley,  Oxford,  Cardington,  and  Eccles ;  oa  tlie 
9th  at  Holkham  ;  on  the  loth  at  Gloucester  ;  on  the  nth  at  North  Shields  ;  on  the  12th  at  Nonh 
Shields  ;  on  tho  25th  at  Holkham ;  on  the  26th  at  Eccles,  Hull,  Stonyhurst,  York,  Silloth,  and 
Carlisle ;  and  on  the  30th  at  Holkham,  Stonyhurst,  Cockennouth,  and  Silloth.  On  the  2dof  SeptembiT 
at  Guernsey,  and  Somerleyton ;  on  the  3d  at  Guernsey,  Ilelston,  Truro,  Sidmouth,  Osborne,  Ports- 
mouth,  Worthing,  Brighton,  Lymington,  Llandudno,  Holkham,  Eccles,  Halifax,  Stonyhant, 
Allenheads,  Carlisle,  and  North  Shields  ;  on  the  4th  at  Guernsey,  Osborne,  Brighton,  Salubarr, 
Barnstaple,  Aldershot  Camp,  Lymington,  Marlborough  College,  Gloucester,  Ro}'Ston,  CardingtcMi, 
Norwich,  Wisbech,  IJandiidno,  Hawarden,  Liverpool,  Eccles,  Halifax,  Hull,  Stonyhurst,  Letds, 
York,  Carlisle,  North  Shields,  and  Miltown  ;  on  the  .sth  at  Holkham,  Silloth,  and  Carlisle  ;  on  the 
6th  at  Carlisle;  on  the  9th  at  Eccles,  Stonyhurst,  and  Leeds;  on  the  19th  at  Norwich  and 
Holklmm  ;  on  the  20th  at  Liverpool ;  on  the  21st  at  Worthing ;  on  tlie  23d  at  Sidmouth  ;  on  tho 
24th  at  Guernsey,  Ilelston,  Osborne,  and  Hawarden  ;  on  the  27tli  at  Cardington  ;  on  the  28th  at 
Holkham  and  Hawarden  ;  and  on  the  29th  at  Wisbech,  Holkham,  and  Hawarden, 

Thunder  was  heard,  but  lightning  was  not  seen,  on  the  4th  of  July  at  Hull  ;  on  the  6th  at 

Strathfield  Turgiss,  Streatley,  Royston,  Hull,  Stonyhurst,  and  Leeds ;  on  the  Sth  at  Hull;  on  the 

9th  at  Hull ;  on  the  nth  at  Halifax  and  Stonyhurst;  on  the  12th  at  Cardington  and  Allenhctds; 

on  the  13th  at  Portsmouth,  Chislehurst,  Streatley,  London,  Somerleyton,  and  Bywell;  on  Jihe  14*^ 

at  Bywell ;  on  the  19th  at  Cockermouth ;  on  the  22d  at  Oxford,  Gloucester,  Llandudno,  Liverpool, 

Halifax,  Stonyhiu-st,  Allenheads,  Silloth,  and  Culloden  ;  on  the  23d  at  Portsmouth  and  Alden»hot 

Camp  ;  on  the  24th  at  London,  JJandudno,  Hull,  Allenheads,  and  Bywell ;  on  the  25th  at  Worthiaf, 

Brighton,  Oxford,  Llandudno,  and  Cockermouth  ;  on  the  26th  at  Strathfield  Turgiss,  Llandudno,  in^ 

Culloden ;  on  the  27th  at  Guernsey,  Worthing,  Stonyhurst,  Cockermouth,  Allenheads,  and  Bywell; 

on  the  28th  at  Guernsey,  Worthing,  Cockermouth,  and  Bywell ;  on  the  29th  at  Oxford,  HaUfrx, 

and  Allenheads ;  and  on  the  30th  at  Oxford.     On  the  2d  of  August  at  Chislehiirst,  Streatley, 

Oxfonl,  Gloucester,  Cardington,  and  Wisbech ;  on  the  3d  at  Hull ;  on  the  5th  at  Llandudno  ;  on  the 

6th  at  Llandudno,  Hull,  and  Bywell  ;  on  the  7th  at  Guernsey,  Carlisle,  and  Culloden ;  on  the  Sihat 

Osborne,  Worthing,  Gloucester,  and  Royslou  •,  on  the  gth  at  Halifax  and  Carlisle ;  on  the  nth  it 

ByweU  ;  on  the  15th  at  Bywell  ;  on  \ivvi  iial  al  ^tswaSsYwrj  \  «ti  ^vt  i\>3a.  «l^orth  Shields  ;  on  the 

26th   at  Halifax  and  Allenheads  •,  on  t\ic  iol\i  ^X^ErfittXeft-,  wA  wi^^  >k\%\.  «x.^\Mfik:^  nd 

Holkhaia.     On  the  ^d  of  Soplem\>ct  at  ^Ucax\ey ,  1£^\w,  wi^^^^>x  \  w^'^^  ^^^:«e«asw^ 
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OB  the  19th  at  Stroatloy,  Royston,  and  Soracrloyton  ;  on  the  20th  at  Somcrleyton ;  on  the  aist  at 
Xbndiidno  and  Hawarden  ;  on  the  2  2d  at  Llandudno ;  on  the  23d  at  Llandudno ;  on  the  24th  at 
Uandndno ;  on  the  28th  at  Carlisle ;  and  on  the  29th  at  Oxford,  EccIcb,  and  Hull 

Lighttumg  was  seeny  but  thunder  was  not  heard ^  on  the  6th  of  July  at  Portsmouth  and  Strathfield 
^Ikigiss  ;  on  the  7th  at  Cardington  ;  on  the  i  ith  at  Wisbech ;  on  the  13th  at  Portsmouth;  on  the 
33d  at  Portsmouth,  Aldershot  6unp,  Oxford,  Gloucester,  and  Norwich  ;  on  the  24th  at  Portsmouth, 
"Worthing,  Brighton,  Aldershot  Camp,  London,  Oxford,  Llandudno,  and  Culloden  ;  on  the  25th  at 
YbrtsmouUi,  Brighton,  Strathfield  Turgiss,  Chislchurst,  Oxford,  Gloucester,  Norwich,  and  Llan- 
dndno;  on  the  20th  at  Portsmouth  ;  on  the  27th  at  Worthing,  Brighton,  and  London ;  on  the  28th 
■k  Fbrtsmouth  and  Worthing ;  and  on  the  30th  at  Stonyhurst.  On  the  2d  of  August  at  Guernsey 
■Dd  Portsmouth  ;  on  the  5th  at  Portsmouth,  Worthing,  Brighton,  Oxford,  and  Cardington  ;  on  the 
Ctfa  at  Llandudno,  Alleubeads,  Silloth,  and  Carlisle ;  on  the  7th  at  Truro  and  Worthing ;  on  the 
Sdi  at  Llandudno  and  Halifax  ;  on  the  9th  at  York ;  on  the  loth  at  Carlisle  and  North  Shields  ; 
on  the  20th  at  Llandudno  ;  on  the  21st  at  Sidmouth  and  Worthing ;  on  the  25th  at  Hull,  Stony- 
hantj  Allenheads,  Silloth,  and  Carlisle  ;  and  on  the  30th  at  Helston,  Truro,  Hawarden,  Liverpool, 
Hali&x,  Allenheads,  Carlisle,  and  North  Shields.  On  the  3d  of  September  at  Portsmouth, 
X^mdiigton,  Oxford,  Cardington,  Liverpool,  Eccles,  Hull,  and  Leeds  ;  on  the  4th  at  Portsmouth, 
Tannton,  Weybridge,  OxfbM,  Llandudno,  Ilolkham,  York,  and  Silloth  ;  on  the  5th  at  Llandudno  ; 
OB  the  9th  at  Carlisle  ;  on  Uie  19th  at  Worthing,  Brighton,  Salisbury,  Strathfield  Turgiss,  Wey- 
bridge^ London,  Llandudno,  and  Hawarden  ;  on  the  20th  at  Wisbech,  Hawarden,  and  Hull  ;  on  tho 
•ist  at  Llandudno,  Liverpool,  Stonyhurst,  and  Cockermouth;  on  the  23d  at  Llandudno  and  Liver- 
pool; and  on  the  24th  at  Portsmouth,  Worthing,  Brighton,  Oxford,  Llandudno,  Eccles,  IIuU, 
Btonyborst,  Cockermouth,  and  Carlisle. 

Solar  htdos  were  seen  on  6  days  in  July  ;  on  9  days  in  August ;  and  on  7  days  in  September. 

Zamor  hatoa  were  seen  on  tiio  19th  of  July  at  Brighton;  and  on  the  29th  at  Marlborough 
College.    On  the  15th  of  August  at  Portsmouth,  Weybridge,  and  Oxford. 

AwvnB  Boreales  were  seen  on  the  1st  of  July  at  Brighton ;  on  the  2d  at  Brighton  ;  on  the  7th  at 
Portsmouth ;  on  the  8th  at  Oxford ;  and  on  the  30th  at  Brighton.  On  the  ist  of  August  at 
Brig^bton ;  on  the  2d  at  North  Shields ;  on  the  3d  at  Guernsey  and  Silloth  ;  on  the  4th  at  Culloden ; 
m  the  6th  at  Brighton ;  on  the  8th  at  Guernsey,  Helston,  Taunton,  Oxford,  Llandudno,  Hawarden, 
Sfllothy  and  Culloden  ;  on  the  9th  at  Llandudno  and  York  ;  on  the  loth  at  Allenheads  ;  on  the 
[3th  at  Colloden  ;  on  the  14th  at  Brighton,  Oxford,  Llandudno,  Stonyhurst,  and  Culloden ;  on  the 
i8th  at  York ;  and  on  the  29th  at  Brighton.  On  the  2d  of  September  at  Brighton  and  Cocker- 
nonth  ;  on  the  3d  at  Llandudno  and  Hawarden  ;  on  the  4th  at  Brighton ;  on  the  5th  at  Brighton 
md  York  ;  on  the  6th  at  York ;  on  the  8th  at  Eccles  ;  on  the  9th  at  Hawarden,  Stonyhurst,  York, 
[>)ckennouth,  and  Silloth;  on  the  17th  at  Oxford  and  Silloth  ;  on  the  2 ist  at  Silloth ;  and  on  tho 
19U1  at  York,  Carlisle,  and  North  Shields. 

Snow  fell  on  the  21st  of  September  at  Hawarden  and  York;  on  the  25th  on  Skiddaw  and  other 
moontaiiiB  near  Cockermouth ;  and  on  the  24th  at  Allenheads  and  on  the  neighbouring  hills  of  Carlisle. 

Haii  fdl  on  8  occasions  in  July  ;  on  3  in  August ;  and  on  8  hi  September. 

Fog  was  prevalent  on  40  days  during  the  quarter ;  mostly  in  the  north. 

&Hinish  Chestnut  in  flower  on  the  25th  of  July  at  Culloden. 

Lime  in  flower  on  the  23d  of  July  at  Culloden. 

Priffot  first  in  blossom  on  the  12U1  of  July  at  Carlisle. 

Portugal  Laurel  first  in  blossom  on  the  8th  of  July  at  Culloden. 

Honejfsuckle  first  in  blossom  on  the  5th  of  July  at  Culloden. 

Cherry  ripe  on  the  2d  of  August  at  Helston. 

Gooseberry  ripe  on  the  5th  of  August  at  Culloden. 

Currant  ripe  on  the  ist  of  August  at  Culloden. 

Strawberry  ripe  on  the  loth  of  August  at  Culloden. 

Htupbeny  ripe  on  the  12th  of  August  at  Culloden. 

Apricot  ripe  on  the  20th  of  August  at  Culloden. 

Hardy  Apple  ripe  on  the  29th  of  August  at  North  Shields ;  and  on  the  30th  at  Miltown. 

HarSf  Pear  ripe  on  the  20th  of  August  at  Miltown. 

Peach  ripe  on  the  8th  of  August  at  Helston.     ( )n  the  20th  of  September  at  Miltown. 

Pimm  ripe  on  the  4th  of  August  at  Helston.     On  the  4th  of  September  at  Miltown. 

Wheat  in  flower  on  the  ist  of  July  at  Helston  ;  and  on  the  12th  at  Culloden. 

Wheat  cut  on  the  27th  of  July  at  Koyston  ;  on  the  29th  at  Osborne,  Chislchurst,  and  Cardington ; 
)n  the  30th  at  Brighton  and  Oxford.  On  the  ist  of  August  at  Guernsey ;  on  the  4th  at  Weybridge  ; 
311  the  loth  at  Helston;  on  the  12th  at  Llandudno  ;  on  the  19th  at  Carlisle;  on  the  25th  at  Mil- 
town  ;  and  on  the  28th  at  North  Shields.    On  the  14th  of  September  at  Silloth. 

Biuiey  in  flower  on  the  loth  of  July  at  Culloden. 

Barlqf  m  ear  on  the  2d  of  July  at  Helston. 

Barley  cut  on  the  2d  of  August,  at  Weybridge;  on  the  6th  at  Llandudno;  on  the  loth  at 
Soemsej ;  and  on  the  1 2th  at  Helston  and  Carlisle. 

Ifye  cut  on  the  13th  of  July  at  Brighton  and  Chislchurst.    On  the  26th  of  August  at  Culloden. 

OatB  in  flower  on  the  5th  of  July  at  Culloden. 

Ottts  tn  ear  on  the  2d  of  July  at  Helston. 

Oate  cvl  on  the  27th  of  July  at  Osborne ;  on  the  28th  at  Helston ;  and  on  the  29th  at  Chislchurst 
ind  Ozfind.  On  the  ist  of  August  at  Weybridge;  on  the  19th  at  Stonyhurst ;  on  the  20th  at  Guernsey ; 
ind  on  the  30th  at  Miltown. 

Peat  cut  on  the  27th  of  August  at  Culloden. 

FUunuIkd  on  the  aoth  of  August  at  Miltown. 

Swcpow  depaHed  on  the  aad  of  Angust  from  Oxford.    On  the  30th  of  September  torn  Silloth. 

Swift  departed  on  the  31st  of  August  from  CnUoden. 

Woodooek  arrived  on  the  2;ib  of  September  at  Helston. 

3^  arrived  on  tbe  6tb  of  September  at  Helston. 
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METEOROLOGY   OF   ENGLAND, 

DURING  THE  QUARTER  ENDING   DECEMBER  31,  1872. 

RmCARlfS  ON  THE  WeATHBB  DUBIKG  the  QuABTEB  EKDINa  D£C£]CB£B3lSTy  1873. 

By  James  Gulishsh,  Esq.*  F.RS.,  ffc. 

Tin  tlie  a4th  of  October  the  weather  was  cold,  notwithstanding  a  prevulence  of  S.W.  and 
W.8.W.  winds,  and  the  average  deficiency  of  daily  temperature  was  y\.  A  warm  period  set 
in  00  the  aet^  and  continued  till  November  9th,  the  average  daily  excess  of  mean  temperature 
being  3**^.  From  November  loth  to  November  19th  was  a  steady  cold  period,  with  the  wind  fh)m 
die  N.  and  N.E.,  the  average  daily  deficiency  of  temperature  being  y\.  On  November  20th  a 
period  followed  of  as  warm  weather  as  that  preceding  was  cold,  the  daily  excess  on  the  average 
of  14  days  ending  December  3rd,  being  6".  The  direction  of  the  wind  was  from  the  S.W.  and 
W.8.W.  This  was  succeeded  by  a  period  of  changing  weather,  there  having  been  a  few  days 
with  excess  and  a  few  days  with  defect,  alternately,  the  latter  rather  predominating,  as  the  mean 
daily  departure  for  16  days  ending  December  19th  was  i^^  below  the  average.  On  December 
loth  an  extraordinary  warm  period  set  in  and  continued  to  the  end  of  the  year,  the  average  daily 
ezeeM  for  this  period  was  more  than  9^  The  direction  of  the  wind  was  almost  constantly 
ftom  tlie  west  The  mean  temperature  of  the  month  of  November  was  2*^  below  that  in  October, 
■nd  that  of  December  was  about  2*^^  below  that  of  November,  while  the  average  decline  at  Green- 
wich from  October  to  November  is  7°^,  and  ftx>m  November  to  December  is  3°^.  The  mean  decline 
from  October  to  November  from  all  stations  wa^  2°},  and  from  November  to  December  was  2°^. 

The  mean  temperatures  of  November  and  December  were  above  their  averages,  but  this  fact  was 
greatly  due  to  high  night  temperature ;  the  average  low  night  temperature  in  November  was  40^*8; 
nnoe  1841  the  instances  of  average  low  night  temperature  in  this  month  exceeding  40°,  were : 

1863  when  it  was  40^*3  ;         1853  when  it  was  44®*  i ;        1847  when  it  was  40^*8 
1857  „  4o'*-6;         1850  „  4i°*o;        1848  „  4o'''3 

Therefore  back  to  1841  there  have  been  only  six  Novembers  with  nights  so  warm  as  in  No- 
vember 1872. 

The  mean  night  temperature  in  December  was  38^*  7,  the  previous  instances  to  1841  are  : 


1868  when  it  was  41°*  i ; 
1865  „  38"- 1  ; 


1862  when  it  was  38^*6  ;        185a  when  it  was  4a°'4 


1857 


n 


39'''6; 


1843 
184a 


40-3 

40"- a 


or  7  instanoes  in  all. 

The  readings  of  the  barometer  at  159  feet  above  the  sea  level  were  remarkably  low  throughout 
the  qoarter,  the  mean  values  for  each  month  being: — October  29*533  in.,  November  29*511  in., 
nd  December  29*413  in.,  and  the  departures  below  the  averages  were  0*171  inches,  0*252, 
ud  0*397  respectively.  The  ranges  of  readings  in  each  month  were,  however,  somewhat  large, 
■mounting  to  more  than  an  inch  in  the  first  and  last  months  and  1^  in.  in  November.  It  is 
tery  rarely  that  such  a  long  period  of  continuous  depression  is  experienced.  In  1841  the  mean 
Gw  the  corresponding  quarter  was  about  29*5  in.  but  there  has  been  no  instance  since  that  year 
it  wjij  approach  to  such  low  readings  for  so  lengthened  a  time,  though  on  several  occasions  tho 
rallies  fat  single  months  have  been  in  defect  of  the  number  given  above. 

The  principal  movements  during  the  quarter  were  as  follows  : — 

Inches. 
A  decrease  to  29*  156  on  Oct   10. 


Inches. 

An  increase  to 

30*199  on 

Oct 

6 

M 

29*850 

ft 

14 

» 

29*614 

n 

19 

M 

29*913 

»> 

29 

n 

30*211 

Nov. 

7 

99 

29*910 

9» 

12 

n 

29*622 

»> 

a; 

n 

29*834 

Dec. 

5 

n 

29*841 

» 

12 

ff 

29*740 

)> 

12 

n 

29*793 

» 

30 

n 


29*123 
29*036 
29*144 

29'53I 
29*008 

28*704 

28*689 

29*178 

28*971 

29*397 


%t 

16. 

Nov. 

34. 
2. 

a 

10. 

» 

23. 

Dec. 

30. 
10. 

f) 

17. 

1) 

as- 

>» 

31- 

Tlie  most  remarkable  feature  has  been  the  frequency  of  rain.  During  the  quarter  it  has  fallen 
il  Greenwidi  on  67  days,  a  greater  number  than  had  been  previously  experienced  at  Greenwich 
haek  to  the  year  181 5.  The  total  fall  is  large,  amounting  to  1 1  *  32  inches.  The  previous  instances 
if  laige  foUs  at  Greenwich  are  as  follows  : — 


T«r. 

Amount  Adlen. 

Total  fall 
in  the 

Number  of  Days  of  Bain  in          1 

The 
Quarter. 

Oetober. 

November.  December. 

Quarter. 

Oct. 

Nov. 

Deo. 

in. 

in. 

in. 

in. 

un   • 

2*48 

4*83 

4*72 

11  ■17 

11 

20 

10 

50 

im  • 

8*00 

8*66 

2*26 

9*62 

12 

16 

6 

84 

UM    • 

2*44 

8*88 

8*65 

9*87 

12 

14 

17 

43 

lan   • 

8-65 

2-70 

3-47 

9-82 

19 

15 

19 

63 

isn  • 

4-41 

4*48 

2*08 

10*97 

16 

15 

16 

47 

1888    < 

2-87 

2*61 

4*05 

10-83 

18 

11 

27 

61 

IML     * 

6*84 

2*75 

1-93 

10-61 

22 

13 

18 

63 

ISM    • 

4-01 

4*74 

0*31 

0-09 

15 

18 

6 

84 

1881    • 

8*76 

6*66 

1-72 

11*13 

15 

22 

10 

66 

180i     • 

6-20 

2*89 

0*87 

9*16 
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18«    < 

2*W 

Vie 

5*45 

0*20 

l\       U       \      \^      \      «►      \      «i^ 

1891    .       .  /      4'8S      I 

2-W       /       407 

11*82 
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The  Table  ihovi  that  the  total  fall  in  the  quarter  hat  been  hot  once  exeeeded,  til,  !■  te 
T(4T  iSii,  irhen  it  waa  i  i'i7  iiichei  or  0-15  greater  ;  hack  to  18 tg,  there  ii  mUj  sbc  tte 
instance  of  a  Ml  exceeding  1 1  inches,  -vix.,  in  iSji.  The  Table  ihow*  that  in  5B  yean  Am 
hsye  been  1 1  instancea  of  the  fall  in  the  three  monflu  ending  Deosmbor  exMeding  9  Mm, 
of  which  six  vere  between  g  and  10;  three  between  10  and  11,  and  three  exceeding  11  iitfaa. 
The  number  of  dajs  of  mia  are  shown  in  the  lait  column,  thej  differ  neatlj,  and  all  m  Im 
in  nnmber  than  iu  the  qaartur  just  closed.  This  unusual  fiequeney  of  rain  bu  been  gnml 
over  the  counlry.  At  Slonyhorst  ia  Lancashire,  rain  fell  on  ererrday  in  tha  qnarteremiftt*^ 
and  at  Guemsef  on  So  days,  and  the  general  average  over  the  counUy  wa*  67  dkjt.  UsaBOHt 
at  Gucmscj  is  veiy  romorkable  being  os  large  at  15}  inchea.  The  CTerage  fall  of  THn  hwi|l 
the  ststioDS  was  ij-g7  iachet  being  more  Sian  double  of  the  &11  in  the  eomtgoaSag  fmd 
at  the  year  1S71,  which  was  6*09  inches.  The  smallest  fidit  of  rain  at  Gicmwidi  m  tlM  fMM 
were  in  1S51,  when  it  wnt  1-91  inches,  and  in  1871  when  it  waa  y  ij  inches,  in  both  cases pt- 
coding  tho  two  heaviest  falls. 

The  aeon  teBmerature  ot  October  was  4;°'8,  b«ng  ■"■S  tower  than  the  average  of  the  pneafi^ 
■01  years;  and  lower  thnnio  any  yoar  back  to  1S50  when  the  value  recorded  waa47°*a 

The  mean  lemptraliire  of  November  wai  45°'3,  being  ^"-o  higher  than  the  avonge  (f  At 
preceding  lot  years,  and  higher  than  in  any  preceding  year  since  1863  (45°' 7)  aad  iheo  apiib 
'8y  (4S''-8). 

The  mean  lemperaiure  of  December  was  4i'''9,  being  3°-8  higher  than  the  aratge  cf  w 
preceding  101  years,  higher  than  in  tho  years  18^-71,  bat  lower  Sun  in  1868  when  ^■on 
recorded. 

The  mean  high  da]/  temperaturei  were  respectively  i^'g  and  t°'o  higher  than  theii  aroittik 
November  and  December,  but  i°-8  lower  in  October. 

The  mean  low  night  temperatares  were  higher  than  their  aveiaget  in  November  and  Diremtff 
by  ^•']  and  3°' J  respectively,  but  lower  in  October  by  t°  'J. 

Therefore  the  days  and  nights  were  cold  in  October  and  warm  in  November  and  December. 

Tht  daily  rangea  of  temperaivre  were  less  than  tbcir  rapective  average!  in  Novoaber  wi 
December  by  i°'7  and  I'-i,  but  greater  in  October  by  o°'8. 

The  fall  0/ rain  was  i'5  in.,  o-6,  and  2-1  in.  in  ezeess  of  the  average  Id  October,  Kowkt, 
and  December  respectively. 

77ie  mean  temperature  of  the  air  in  the  three  montba  ending  November,  constituting  the  Am 
outamn  months,  was  so°'i,  being  0°'  7  higher  than  the  average  for  101  years. 
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TTimtderilomu  ocearred  00  the  id  of  October  at  Streatley,  on  the  3d  at  London,  R()]W- 
Somcrleyton,  Norwich,  and  Carlisle  ;  oo  the  4th  at  Gncrnsey  and  Brighton  ;  on  the  jUi  at  EM- 
bourne;  on  the  9lh  atUverpool;  on  the  nth  nt  Gucmaey,  Taunton,  Uandudno,  and  UTOpodi 
on  the  17th  at  liJe^n^%y  ;  on  the  zjth  at  Holkham  ;  and  on  the  16th  at  Osborne,  BrigbK 
Somcrleyton,  and  Cockennoulh.  On  the  ist  of  November  at  Tork;  on  the  id  at  York;  oall* 
9th  at  Guemocy  ;  on  the  loth  at  Hnwardun  j  on  tbc  irjth  at  Cockcrmonth  ;  on  the  24th  atTrM 
Llandudno,  and  Cockcrmonth ;  on  the  i  jth  at  Ozf^ ;  on  the  )6tb  at  Bastboarse,  Osbom^  I*"^ 
mouth,  iirightoD,  and  Lymington  -,  aad  on  the  joth  at  Sidmonth,  Tannton,  Alderahot  Camp,  Hi''' 
borough  College,  and  l^mpetcr.  Un  t!he  i&oi  'Dw^mAm  aL^nnxDaey  and  TTnlil'ili  1  v  Ac  ti* 
at  £a«l>oiirtw ;  ttnd  on  the  lotii  ttt  fiBafttoonie. 


On  the  Weather  during  the  Quarter  ending  December  ^ist,  187a.  27 

1008  heardf  but  tigktntng  was  nol  seen^  oq  the  2d  of  October  at  StreaUoy;  on  the  3d 

Wejbridge  ;  on  the  i  ith  at  Marlborough  College  and  Hawarden  ;  on  the  34th  at  Guernsey;  on 

9  96th  at  Portsmonth ;  on  the  30th  at  By  well ;  and  on  the  31st  at  Strathfield  Turgiss.  On  the 
9i  nf  November  lit  Tmro  ;  on  the  9th  at  Hali&x  ;  on  the  i8th  at  Eastbonme ;  and  on  the  30th  at 
Xlofftmoath  and  Wisbech.    On  the  25th  of  December  at  BywcU. 

-  MJ^dning  wom  teen^  but  thunder  was  not  hcard^  on  the  2d  of  October  at  Eastbourne  and  Carlisle; 
<■  tM  3d  at  Brighton ;  on  the  4th  at  Norwich ;  on  the  5th  at  Osborne,  Portsmouth,  Brighton, 
IkmftOQ,  Lymington,  Weybridge,  and  Oxford  ;  on  the  loth  at  Eastbourne  ;  on  the  nth  at  East- 
tau'uuy  Osborne,  Brighton,  Llandudno,  and  Stonyburst ;  on  the  1 3th  at  Eastbourne  ;  on  the  26th 
M  Forlimoath,  Aldenhot  Camp,  Ilolkham,  and  Carlisle  ;  and  on  the  31st  at  Hawarden,  Eccles, 
BfeonginiTBt,  York,  and  Carlisle,  On  the  ist  of  November  at  Guernsey,  Oxford,  and  Silloth ;  on  the 
ad  at  Brighton ;  on  the  9th  at  Oxford ;  on  the  loth  at  Guernsey  and  Oxford ;  on  the  17th  at 
Biig^iton  and  Streatley ;  on  the  25th  at  (Guernsey,  Truro,  Oxford,  Gloucester,  and  Llandudno  ; 
mt  the  26th  at  Tmro,  Bournemouth,  Taunton,  Oxford,  Gloucester,  and  Llandudno ;  and  on  the  30th 
si  Brighton  and  Salisbury.  On  the  ist  of  December  at  Hull ;  on  the  2d  at  Guernsey ;  on  the  8th 
si  SAlisbory ;  on  the  9th  at  Eastbourne ;  and  on  the  24th  at  Liverpool  and  Silloth. 
■  Solar  htuos  were  seen  on  the  ist  of  October  at  Brighton  ;  on  the  12th  at  Brighton ;  and  on  the 
solh  at  Stonyhnrst  On  the  9th  and  20th  of  November  at  Oxford.  On  the  2d  of  December  at 
flslisbiiry  and  Oxford. 

Lamar  haloswereseen  on  two  occasions  in  October ;  three  in  November ;  and  on  eleven  in  December. 

AwrortB  Boreaies  were  seen  on  the  3d  of  October  at  Silloth  and  North  Shields ;  on  the  6th  and 
Ttik  at  Brij^ton ;  on  the  14th  at  Guernsey;  on  the  17th  at  Oxford  and  Carlisle ;  on  the  28th 
at  Oxford;  and  on  the  31st  at  Brighton.  On  the  2d  of  November  at  Brighton ;  on  the  nth  at 
Ooekennouth  and  Carlisle  ;  on  the  15th  at  Helston.  On  the  ist  of  December  at  Oxford;  on  the 
ad  at  Ooekennouth  ;  on  the  9th  at  Oxford  ;  and  on  the  26th  at  Stonyhnrst. 

SnowfeU  on  the  loth  of  October  at  Allenheads  and  on  the  mountains  of  Carlisle ;  on  the  nth 
and  1 3th  on  the  mountains  of  Carlisle.  On  the  9th  of  November  on  the  neighbouring  mountains 
of  Cariitle;  on  the  loth  at  Brighton,  Royston,  Halifax,  York,  Allenheads,  on  the  neighbouring 
BKMmtains  of  Carlisle,  By  well,  and  North  Shields;  on  the  nth  at  London,  Royston,  Cardington, 
aod  Allenheads;  on  the  12th  at  Streatley,  Hull,  and  Allenheads;  on  the  13th  at  Brighton, 
SaKsbiiry,  Weybrldge,  Streatley,  Oxford,  Royston,  Wisbech,  Hawarden,  Eccles,  Halifax,  Hull, 
SlonThnnt,  Allenheads,  on  the  neighbouring  mountains  of  Carlisle,  Bywell,  and  North  Shields ; 
OD  the  14th  at  Brighton,  Lymington,  Marlborough  College,  Streatley,  and  Allenheads  ;  on  the 
15th  at  Allenlieads;  on  Uie  16th  at  Marlborough  College,  Streatley,  and  Allenheads;  on  the 
17th  at  Allenheads ;  on  the  18th  at  Somerleyton;  on  the  19th  and  20th  at  Allenheads;  and  on 
tta  35th  at  Eastbourne.  On  the  4th  of  December  at  North  Shields ;  on  the  5th  at  Taunton, 
Liverpool,  Stonyhnrst,  BywcU,  and  North  Shields  ;  on  the  9th  at  Norwich  ;  on  the  loth  at 
Bastboome,  Royston,  and  Silloth;  on  the  12th  at  Oxford,  Llandudno,  Liverpool,  Eccles,  Stony- 
hsfit,  and  By  well ;  on  the  13th  at  Stonyhnrst,  Bywell,  and  North  Shields;  on  the  16th  at  Hull, 
and  at  Bradford  began  to  fall  at  i  ih.  p.m.,  and  was  nearly  15  inches  deep  by  8h.  a.m.  ;  and  on  the 
17th  at  Stonyhnrst,  Cockermouth,  Carlisle,  and  North  Shields. 

Haii  Jell  on  forty-four  different  days  during  the  quarter. 

Fog  was  prevalent  at  one  or  other  place  on  fifty-four  days  during  the  quarter,  but  mostly  in  the 
Mfth. 

FSM  Ehn  divested  of  leaves  on  the  27th  of  October  at  Carlisle ;  and  on  the  30th  at  Strathfield, 
Tofgias,  and  Hull.  On  the  10th  of  November  at  Weybridgc ;  on  the  15th  at  Guernsey  ;  and  on 
Ae  33d  at  Oxford. 

Wydi  Ehn  divested  of  leaves  on  the  26th  of  October  at  Hull ;  and  on  the  30th  at  Strathfield  Turgiss. 

Oak  ^vested  of  leaves  on  the  7th  of  November  at  Hull ;  and  on  the  15th  at  Guernsey. 

Lme  divested  of  leaves  on  the  17th  of  October  at  Oxford ;  on  the  25th  at  GueruEey  and  Somer- 
leyton ;  on  the  27th  at  Hull  and  Carlisle ;  and  on  the  2d  of  November  at  Wey bridge. 

^fcamore  divested  of  leaves  on  the  i6th  of  October  at  Strathfield  Turgiss ;  on  the  20th  at  Helston  ; 
tKk&e  27th  at  HuU ;  on  the  29th  at  Carlisle;  on  the  31st  at  Guernsey  ;  and  on  the  2d  of  November 
at  Weybridge. 

Morsechestnut  divested  of  leaves  on  the  2  2d  of  October  at  Hull ;  on  the  26th  at  Oxford  ;  on  the 
39th  at  Carlisle ;  and  on  the  31st  at  Guernsey.     On  the  1st  of  November  at  Weybridge. 

Common  Poplar  divested  of  leaves  on  the  12th  of  October  at  Helston  ;  and  on  the  31st  at 
Carlisle.    On  the  9th  of  November  at  Hull. 

Occidental  Plane  divested  of  leaves  on  the  9th  of  November  at  Hull. 

Oriental  Plane  divested  of  leaves  on  the  13th  of  November  at  Hull 

Hawthorne  divested  of  leaves  on  the  i6th  of  October  at  Helston;  and  on  the  a4th  at  Hull.  On 
die  4th  of  November  at  Weybridge. 

S^Htmsh  Chestnut  divested  of  leaves  on  the  3  ist  of  October  at  Carlisle. 

Seech  divested  of  leaves  on  the  25th  of  October  at  Guernsey. 

Hazel  divested  of  leaves  on  the  7th  of  November  at  Hull. 

Wahut  divested  of  leaves  on  the  26th  of  October  at  Hull ;  on  the  29th  at  Carlisle ;  and  on  the 
lotih  at  Oxford. 

Thmsh  heard  singing  on  the  24th  of  December  at  Strathfield  Turgiss. 

Blackbird  heard  singing  on  the  27th  of  December  at  Strathfield  Turgiss. 

Woodcock  arrived  on  the  26th  of  October  at  Lampeter. 

Fiddfare  arrived  on  the  4th  of  November  at  Brighton. 

Swallow  departed  on  the  2d  of  October  from  Llandudno ;  on  the  3d  from  Brighton ;  on  the  4th 
HvMn  Oxford;  on  the  9th  from  Helston;  on  the  13th  from  Wisbech  \  on  the  i6&froin.  W«^^Tvi^ 
ndHuIi;  oa  tbe  ad  from  Hawarden  ;  and  on  the  34th  {i:omTa.TUiXoTi.    Qn  VV^  ^"Cgl  ^I^^hqsb^ikx 
hen  Oehorne* 


Meteorological  Table,  Quarter  ettding  December  3  itt,  1873. 
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METEOROLOGY   OF   ENGLAND, 

DURING  THE   QUARTER   ENDING   MARCH   31,  1873. 


s  ON  THE  Weather  during  the  Quarter  ending  March  3iST,  1873. 

By  James  Glaishsb,  Esq.*  F.R.S.,  jfc. 

The  warm  period  which  set  in  on  9th  December  i872,  continued  without  interruption  till 
I9ifth  Janoary,  the  excess  of  temperature  above  their  averages  on  some  of  these  days  exceeding 
13%  and  for  the  period  ist  to  19th  January,  the  mean  excess  of  daily  temperature  being  10  . 
Then  followed  a  few  days  with  temperatures  differing  but  little  from  their  averages.  On  35th 
Jmoary  a  cold  period  began,  and  continued  throughout  February,  the  average  defect  of  dmly 
tMnperatnra  for  the  period  between  25th  January  and  ist  March  being  4°  ;  this  was  succeeded  by 
a  we^'i  warm  weather,  the  excess  of  daily  temperature  from  2nd  to  9th  March  being  3^°  nearly ; 
a  fortnight  of  cold  weather  followed,  the  average  defect  of  temperature  being  3^**  daily,  and  the 
qoaiter  closed  with  a  week's  warm  weather ;  the  average  daily  excess  from  34th  March  amounting 

to  a***. 

The  prevailmg  wind  during  the  warm  periods  was  a  compound  of  the  S.  and  W.,  and  during  the 
aold  penod  a  compound  of  the  E.  and  N. 

The  mean  temperature  of  the  month  of  February  at  Greenwich  was  7!°  below  that  in  January, 
md  that  of  March  was  7^°  above  that  of  February ;  the  temperature  of  January  and  ^larch  were, 
therefore,  nearly  equal ;  the  former  month  being  slightly  the  warmer. 

The  mean  decrease  of  temperature  from  January  to  February  from  all  stations  was  6^*  1 ;  and 
Ae  mean  increase  from  February  to  March  was  6°*  i. 

The  mean  temperature  of  January  was  4^  above  the  average  of  the  3  3  preceding  Januaries,  and 
5i*  above  the  average  of  102  years,  whilst  that  of  February  was  5"  below  the  average  of  the  3a 
preeeding  Februaries,  and  4^**  below  that  of  102  years.  The  mean  temperature  of  March  differed 
DBt  little  from  its  average  value. 

Back  to  1 77 1  the  following  are  the  instances  of  so  high  mean  temperature  of  January,  viz., 
1796  it  was  45°- 3  1846  it  was  43"- 7  1853  it  was  43" -4 

1804      „      43°- 3  185 1       „      43°- 9  1866      „      42''-6 

1834       „      44'''4  1853       „       43^-0  1873       „      42°- 1 

Therefore  back  to  1771  there  have  been  only  seven  Januaries  with  higher  mean  temperature  than 

in  that  of  the  present  year. 

The  following  are  instances  of  low  mean  temperature  in  February  : — 

1771  it  was  33''-4  1795  it  was  34°- 1  1838  it  was  33''-9 

i77«      »»      34°-2  1800      „      34*'- 1  1845       »»      3a***7 

1783  „       34°-4  1814       „       34°-o  1853       »>       33**-3 

1784  w       3>°'9  1827       „      3i°-6  1855       „      29**-4 

1785  M      3o'*-4  1830       „       34°- 2  1873       „      34°- 3 
80  that  we  have  to  travel  back  18  years  for  so  cold  a  February ;  and  in  103  years  there  have  been 
oidy  14  instances  of  like  Februari<s. 

The  corresponding  three  months  most  similar  to  those  of  this  year  were  in  1853,  where  the  mean 
temperatures  were  43"* 4,  S3^'3>  ^^^  38" 'S  respectively,  showing  a  decrease  of  9®*  i  for  February 
and  an  increase  of  5°'  2  for  March. 

A  decline  of  several  degrees  in  temperature  from  January  to  February  is  rare ;  the  instances  on 
recoid  are  as  follows  : — 

1782  the  decline  was  4° -5         1804  the  decline  was  6^*  )        1855  the  decline  was  5^*5 
1785  „  5**- 7        1845  »  S°-5        i860  „  4°-o 

1796  „  5**- 7        '853  „  9°' I         1873  „  7^-8 

Hie  decline  of  temperature  from  January  to  February  this  year  is  the  greatest  of  any,  (excepting 

only  that  in  1853)  that  has  occurred  in  the  period  exceeding  loo  years. 

An  increase  of  several  degrees  in  the  mean  temperature  of  March  over  that  in  the  preceding 

Febmmry  is  not  rare  ;  the  instances  are  as  follows  : — 
1773  the  increase  was 

«773 

1774 

1777 

1780  „ 

1801  „ 

1803  n 

Thns  it  wonld  seem  that  the  increase  this  year  has  been  exceeded  seven  times  in  the  103  yearsL 

Tbe  reading  of  the  barometer  at  159  feet  above  sea  level  was  about  29*6  in.  at  the  beginning 
of  January.  A  decrease,  which  reached  its  minimum  (39*3  in.),  occurred  during  the  ist  and  2nd, 
hot  after  this  day  generally  increasing  values  were  recorded  till  the  14th  when  30  in.  was  reached. 
A  Tery  rapid  decrease  then  set  in  and  during  the  whole  of  the  30th  the  readings  were  but  little 
in  ezceas  of  28  *  3  in.,  this  continued  depression  being  almost  unprecedented.  The  mean  daily 
vafaiea  fur  the  19th,  30th,  3 ist,  and  22nd  were  respectively  1*2  in.,  I'l  in.,  0*9  in.,  and  I'l  in., 
helow  Uie  average.  The  above  mentioned  low  readings  were  counterbalanced  by  a  long  con- 
tinned  wave  of  high  values  which  lasted  during  the  greater  part  of  February,  from  the  9th  to 
the  2 lit  scarcely  any  values  below  30  in.  being  recorded.  There  was  a  rapid  decrease  from  39^*52 
on  the  morning  of  the  35th  to  38^*69  on  the  afternoon  of  the  26th.  During  March  frequent 
oacillationa  were  recorded  but  the  mean  daily  values  were  generally  in  defect  of  the  average.  The 
noafaiiiim  of  the  month,  28*99  in.  occurred  on  the  1st,  and  the  maximum,  30*04  in.  on  the  26th, 
thns  giving  a  range  of  1  '05  in.  ITie  principal  movements  wetQ  an  Vnetcaafc  \a  ac^^^xa.,  wi  '^^ 
j;th,  a  deeraue  to  ag'o  in.  on  the  nth,  a  general  increase  to  jo'o  \n.  on  ^\^  i^'^^«sA.^.^^«^«m>» 
to  19'g  ia,oatbe  jjsL 
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On  the  fVeaUter  during  the  Quarter  ending  March  3tal,  i 


a  Fcbnurr  wu  o'jij  ineli  gcettalhan 
UtioQE  w>so'4ti  inch  orer  thit  in  JoBr 


The  average  atnioaphL-ric  preasure  al  Grccnwioli 
Jannvy,  and  a '  i  ;8  iacli  greatec  tluiQ  ia  March. 

The  average  greater  pressure  in  February  from  oil 
and  was  o'  194  inch  over  that  in  March. 

The  mean  Umperalure  of  January  was  41^-1,  being  5°'S  above  the  average  of  the  [iitni^ 

101  years;  and  tugher  tbon  in  an;  year  buDk  to  1B66  and  then  again  to  185 j,  the  teoip<nlBe ii 
those  years  being  respectively  41°' 6  ftod4i°'4. 

Tke  mean  tempfratare  of  Febmary  was  3^°-3,  being   ^"-3  lower  thsn   the   aver^  of  4« 

preceding  toa  years,  and  lower  than  in  any  previous  year  baek  to  185J  when  a9°'4  vu  teceriti 

The  mean  f«m;icraJure  of  March  was  4i°-n,  being  o°'^  higher  than  the  avenge  of  thep«Hfii| 

102  years,  lover  than  in  i8;>  and  1871,  but  tughet  than  in  1870  and  1869. 

The  mean  high  day  lemperaturts  were  respectively  3°'8  and  i^'fi  higher  than  their  irei^Bia 
January  and  Itircb,  but  6°  ■  3  lower  in  February. 

The  mean  /ou  night  lemperatara  were  higher  than  their  respective  aTeragea  in  Janmiy  bI 
March  by  4°' 6  and  o°'i,  but  lower  in  February  by  3° 'J. 

Therefore  the  days  and  oights  were  warm  in  January  and  March,  but  cold  in  Febniiiy. 

The  daily  ranga  of  lempe-alUTt  were  1cm  than  their  reipeotiro  averagea  by  i°'6  snd  ]*■» 
in  Jonoflry  and  I'tbruary,  hot  greater  in  March  by  i°-£. 

Thtfall  of  rain  was  o-fi  in,  and  0'3  in,  in  eicesa  of  the  average  in  January  and  Febimij, 
hut  a'4  in  defect  in  March. 

Tlie  mtan  temperature  of  the  air  in  the  three  months  ending  Febroary,  constitating  tbc  tluti 
winter  months,  wa»39°-8,  being  i°'8  higher  than  the  average  of  the  preening  101  years. 
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T^uRf/erifonM  occvrred  on  the  id  of  January  at  Lymington,  Ecclei,  Stonyhorat,  and  Cocktf- 
month  ;  on  the  3d  at  Lymington,  Streatley,  Llandudno,  Hawarden,  Ilnll,  Stonyhnrat,  Cockemoolii, 
Silloth,  and  Carlisle  1  on  the  i8th  at  Helston,  Cockermoiith,  and  Sillolh  ;  on  the  19th  at  Gvem*^, 
Truro,  Brighton,  Lymington,  and  Stonyburst ;  on  the  20lh  at  Guernsey,  Eaatbonne,  Brighton,  nd 
Stonyhurst;  and  on  tho  list  at  Eeettioumc.  On  the  lOth  of  March  at  Guernsey,  BoyMon, and 
Norwich  ;  on  the  iilh  at  Witibcch  ;  on  the  14th  at  Ilelaton;  and  on  the  30th  at  Olonceatar. 

Thundtr  wan  heard,  but  ligblnimj  ttas  nat  teen,  on  the  3d  of  January  at  Osborne,  StraMdl 
Turgisa,  and  Streatley;  on  the  4th  at  North  Shields ;  on  the  18th  at  Salisbiuj  and  Sbcatlty ;  ei 
the  t9lh  at  Eastbouroe  and  Oxford;  and  on  the  2rst  ut  Sonierleyton.  On  the  afitfa  of  FebnanH 
Halifax;  on  (he  j^th  at  Helston;  i.ndon  the  2  8  th  at  Halifax.  On  the  loth  of  Haicb  atCttluhl 
on  the  I  ith  at  Somerleytoo  ;  and  on  the  joih  at  Guernsey,  Brighton,  and  Weyhridg«. 

Lightning  vrag  teeit,  but  thunder  aas  not  heard,  on  the  id  of  January  at  Portamonth,  BrighUS, 

Streatley,  and  Carlisle  ;  on  the  3d  at  Osborne,  Oxford,  lioyston ,  Liverpool,  and  Carlisle  j  on  dtt 

i8lh   at  Helston  and   Somerleyton;  on   the   igth   at  Osborne,  Portsmoath,  Strathfield  Tstp»t 

Weybridge,  Oxford,  Cardington,  Somerleyton,  Norwich,  Liverpool,  Caiiiale,  and  Nwth  Shleidsi « 

the  20th  at  Osborne,  Foit«Diouth,SBli&haiy,%\i&'iL^\&'\:^at^,^ci1iTid«a,Uailbor(ni^IiMte 

Oxford,  Hoyiton,   Cardington,  Sometlejton,  "WuftiwAi,  "UaiAaiMi, "Umv^ «ofc-  CwluMiilil* 

Ob   the  2Jtb  of  February  at  Guemsej.    On  *«  ilVh  <*  TAwiti  »X  Qowmbj  \  wA.  i».  %k-«^ 

at  Gaemsey,  Qaborne,  and  Portsmouth. 


On  the  Weather  during  the  Quarter  ending  March  3 15/,  iS;^.  3 

Solar  hahs  were  seen  on  the  ist  of  January  at  Brighton  and  Oxford ;  and  at  Oxford  on 
January  33d,  39th,  and  February  2 2d. 

JLtmar  hatog  were  seen  on  the  6th  of  January  at  Stonjhurst ;  on  the  7  th  at  Wey bridge  and  North 
SliiddB;  on  the  8th  at  Portsmouth,  Brighton,  and  Wisbech;  on  theioth  atBrighton,Weybridge,Tx)n- 
don,  Oxford,  Wisbech,  By  well,  and  North  Shields ;  on  the  i  ith  at  By  well  and  North  Shields ;  on  the 
12th  at  Portsmouth,  Weybridge,  Oxford,  Royston,  Wisbech,  Kccles,  Hull,  and  North  Shields  ;  on 
the  13th  at  Wisbech,  By  well,  and  North  Shields;  on  the  14th  at  North  Shields;  and  on  the  19th 
at  Eccles.  On  the  3(1  of  February  at  Stonyhurst ;  on  the  5th  at  Brighton ;  on  the  6th  at  Oxford  ; 
on  the  7th  at  Portsmouth ;  on  the  nth  at  Ix)ndon  ;  on  the  12th  at  Oxford  and  Stonyhurst ;  and 
on  the  13th  at  North  Shields.  On  tlie  3rd  of  March  at  London;  on  the  4th  at  Stonyhurst;  on 
the  7th  at  Stonyhurst ;  on  the  8th  at  Portsmouth,  Oxford,  and  North  Shields ;  on  the  9th  at 
Wisbech,  Hull,  York,  and  North  Shields;  on  the  loth  at  Portsmouth,  Oxford,  WLsbech,  Llan- 
dudno^ and  Cockermouth  ;  on  the  13th  at  North  Shields;  and  on  the  14th  at  Portsmouth, Brighton, 
tnd  Oxford. 

Avroret  Boreales  were  seen  on  the  3d  of  January'  at  Brighton  and  Liverpool ;  on  the  5th  at 
North  Shields  ;  on  the  7th  at  Eastbourne,  Portsmouth,  Brighton,  Lymington,  Weybridge,  Oxford, 
Hoyston,  and  Stonyhurst ;  on  the  loth  at  Carlisle ;  on  the  i6th  at  Streatley  ;  and  on  the  19th  at 
Weybridge.  On  the  20th  of  February  at  Stonyhurst;  on  the  2 2d  at  Cockermouth  and  Carlisle; 
on  the  23d  at  Weybridge  ;  and  on  the  27th  nt  Carlisle  and  By  well.  On  the  20th  of  March  at 
Brighton  ;  and  on  the  2  2d  at  Oxford  and  Wisbech. 

Snow,  with  the  exception  of  a  little  which  fell  at  Cockermouth  and  Carlisle  on  5th  January, 
there  was  none  till  19th  January;  throughout  February  falls  were  very  frequent,  excepting  at 
places  near  the  South  Coast.  It  fell  on  eleven  days  in  March  at  different  places,  but  there  was 
none  recorded  at  any  of  the  stations  after  21st  March. 

Hail  fell  on  the  2d  of  January  at  Guernsey,  Truro,  Salisbury,  Boyston,  Cardington,  Eccles, 
Stonyhurst,  and  Cockermouth ;  on  the  3rd  at  Salisbury,  (.)xfonl,  Llandudno,  Liverpool,  and 
Silloth  J  on  the  5th  at  Guernsey,  Eastbourne,  Salisbury,  Marlborough,  Oxford,  Liverpool,  and 
Cockermouth;  on  the  i8th  at  Truro,  Stonyhurst,  and  Cockermouth;  on  the  19th  at  Guernsey, 
Truro,  Eastbourne,  Portsmouth,  Lymington,  Taunton,  Oxford,  Gloucester,  Llandudno,  Hawanlen, 
Stonyhurst,  and  Carlisle;  on  the  20th  at  Guernsey,  Helston,  Tniro,  Eastbourne,  Osborne,  Ports- 
mooth,  Brighton,  Taimton,  Stonyhurst,  and  Carlisle ;  on  the  21st  at  Guernsey,  Truro,  Eastbourne, 
and  Llandndno  ;  on  the  2 id  at  Truro  and  Eccles  ;  on  the  24th  at  Eastbourne  ;  and  on  the  3iBt  at 
North  Shields.  On  the  1st  of  February  at  Hull ;  on  the  2d  at  Helston  ;  on  the  3d  at  Helston  ; 
on  the  7th  at  York  and  North  Shields  ;  on  the  8th  at  Guernsey ;  on  the  oth  at  Gloucester  and 
North  Shields  ;  on  the  loth  at  Strathfield  Turgiss,  Oxford,  Hull,  York,  and  I^rtli  Shields;  on  the 
nth  at  Hull  and  North  Shields;  on  tlic  12th  at  Guernsey,  Portsmouth,  Weybridge,  Hull,  and 
North  Shields ;  on  the  13th  at  Truro  ;  on  the  2 2d  at  Hull ;  on  the  23d  at  Truro  and  Llandudno ; 
on  the  25th  at  Oxford  and  Llandudno;  on  the  26th  at  IJandudno  ;  on  the  27th  at  Brighton, 
Saliabory,  Strathfield  Turgiss,  and  Gloucester ;  and  on  the  28th  at  Truro  and  Oxford.  On  the 
5th  of  March  at  Salisbury  ;  on  the  6th  at  Strathfield  Turgiss  ;  on  the  7th  at  Stonyhurst ;  on  the 
8th  at  Taunton  and  Oxford  ;  on  the  9th  at  Guernsey,  Truro,  Salisbury,  and  Weybridge  ;  on 
the  I  oth  at  Guernsey,  Helston,  Brighton,  Taunton,  Salisbury',  Llandudno,  Eccles,  Stonyhurst, 
Cockermouth,  Silloth,  and  Carlisle;  on  the  irth  at  Guernsey,  Brighton,  Streatley,  Tendon, 
BoyatOD,  Wisbech,  Liverpool,  Eccles,  and  Carlisle  ;  on  the  12th  at  Truro ;  on  the  13th  at  Truro  and 
Lymington  ;  on  the  14th  at  Taunton,  Oxford,  and  York ;  on  the  15th  at  Guernsey,  Hull,  and 
York;  on  the  i6th  at  Taunton;  on  the  21st  at  Lymington  and  Stonyhurst;  and  on  the  31st  at 
Saliahnry. 

Fog  prevailed  in  January  on  10  days,  in  February  on  17  days,  and  in  March  on  17  days,  mostly 
in  the  Midland  Counties  ;  there  was  very  little  fog  at  the  stations  near  the  South  Coast 

Leaf  buds  first  appeared  on  the  field  elm  on  the  20th  of  March  at  Brighton  and  Weybridge. 

Leaf  buds  first  appeared  on  the  oak  on  the  24th  of  March  at  Helston. 

Leqf  buds  first  appeared  on  the  lime  on  the  21st  of  March  at  Weybridge  ;  on  the  27th  at  Strath- 
field Tnrgiss  ;  and  on  the  30th  at  Carlisle. 

Leaf  buds  first  appeared  on  the  sycamore  on  the  3d  of  March  at  Weybridge ;  on  the  4th  at 
StratMeld  Turgiss ;  on  the  5th  at  Guemsey ;  and  on  the  31st  at  Carlisle. 

Leaf  buds  first  appeared  on  the  horse  chestnut  on  the  15th  of  March  at  Strathfield  Turgiss  and 
W^bSridffc  ;  on  the  25th  at  Taunton  ;  and  on  the  31st  at  Carlisle. 

JLeaf  buds  first  appeared  on  the  hawthorn  on  the  1 2th  of  January  at  Eastbourne.  On  the  2d  of 
ICarch  at  Weybridge  ;  on  the  20th  at  Guernsey  ;  on  the  34th  at  Silloth;  on  the  27th  at  Carlisle ; 
and  on  the  28th  at  Brighton. 

Leaf  buds  first  appeared  on  the  honibean  on  the  28th  of  March  at  Carlisle. 

Sycamore  in  leaf  on  the  29th  of  March  at  Helston. 

Horse  chestnut  in  leaf  on  the  27th  of  March  at  Helston. 

Hawthorn  in  leaf  on  the  28th  of  March  at  Helston  ;  and  on  the  30th  at  Taunton. 

Gooseberrp  in  leaf  on  the  24th  of  February  at  Helston. 

Common  Poplar  in  flower  on  the  2  2d  of  Alarch  at  Brighton. 

Primroses  in  blossom  on  the  4th  of  January  at  Guernsey. 

HarAf  Pear  in  blossom  on  the  8th  of  March  at  Helston. 

Peach  in  blossom  on  the  25th  of  February  at  Helston.  On  the  S5th  of  March  at  Oxford  ;  on  the 
26th  at  Wisbech  ;  and  on  the  28th  at  Lymington. 

Plum  in  blossom  on  the  27U1  of  March  at  Strathfield  Tnrgiss ;  on  the  28th  at  Oxford  and 
Lymington  ;  and  on  the  30th  at  Silloth. 

7%«  Daffodil  and  Red  Flowering  Currant  in  blossom  on  the  4th  of  March  at  Brighton, 

Swalhw  arrived  at  Gnemsey  on  the  28th  of  March ;  and  at  Taxmtoii  <m\!^<^  ^\%\. 
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METEOROLOGY   OF   ENGLAND, 

DURING  THE   QUARTER   ENDING   JUNE   30,  IB73. 


Heuarks  oh  the  Weathbb  dorinq  thk  Quabtes  kitdiitq  June  30TH,  1873. 

Bg  Juiu  Olusbbr,  Ew).,  F.B.S.,  j-c. 
^nie  -warm  veUher  -vhich  set  in  i  week  prerions  to  the  close  of  tbe  preceding  qnuter  cod' 
tinned  to  tlie  51I1  day  of  April,  the  mean  excess  of  tempemtures  ebore  their  aver«g«s  being:  3^° 
d^yi  from  the  6th  to  the  ijlh,  the  weather  was  verj  cold,  the  vind  was  mostlj  N.E..  and  the 
depression  of  temperatiiTe  beloT  the  average  was  3^  dailj  ;  from  the  14th  to  the  list,  the 
wither  was  vtum,  and  particiilarly  bo  on  the  ijth,  i6tfa,  and  ijlhdaji;  the  direction  of  the 
Tind  was  for  the  most  [^rt  from  (he  East,  and  the  average  excess  of  mean  temperature  was 
6'*'9  daHf.  Aom  the  iid  daj  of  April,  a  long  cold  period  net  in,  and  the  weather  continned 
wiui  bat  Terj  few  trifliag  exceptioiia,  contiDoitllj  below  the  seasonable  average  till  the  18th  daj 
of  Jnne  ;  fbr  this  long  period  of  57  dajs,  the  dmcieDcy  of  mean  temperature  was  on  the  arcrage 
a|°  daily.  On  the  19th  of  June  a  warmer  period  set  in,  but  not  onbteiraptedly,  fi>r  four  out  of 
the  ranaining  11  days  were  of  lower  temperatare  than  was  doe  to  the  neasou;  npop  this  period 
-"  -3  dnys  there  was  a  mean  eiceai  of  daily  (etaperature  of  i  i". 
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In  wtiieh  the  utnnbers  of  +  sigiu  opposite  to  the  componndH  of  the  North  winds,  in  the  montht 
of  April  uid  May,  and  the  sign  of  —  opponte  to  the  South  winds,  indicate  the  preponderance  of  the 
Aomer  over,  and  of  the  deficiency  of  the  latter  below,  their  averages  during  these  months.  The 
departures  in  the  month  of  June  are  «m&Il,  excepting  only  that  of  the  West  wind,  which  prevailed 
fbr  3}  days  more  than  its  average  duration. 

The  mean  temperature  for  the  month  of  April  at  Greenwich  was  i^-«  above  that  in  March ; 
that  in  May  was  ^'i  above  that  in  April;  and  that  id  June  woo  S°'3  above  that  in  May.  The 
avnage  increase  from  March  to  April  wan  j°'6 ;  fhim  April  to  May  was  5°'9  ;  and  that  mini  Hay 
to  June  waa6'''o. 

^lie  average  ineiease  from  all  stations  from  March  to  April  wa«  4°-o ;  from  April  to  Hay  was 
4°'  t  ;  and  trom  May  to  Jnne  was  7°-  j. 


*l«MtBwnibtlMira»  ta  nlD<  tet  U*. 


10  On  ike  TFeaiher  during  the  Quarter  ending  June  30/A,  x873« 

The  readings  of  the  baromeCer  at  159  feet  above  aea  level  Ttried  bat  Tery  little  during  Afnil, 
the  mean  daily  Tallies  oscillating  above  and  below  the  average  in  periods  of  three  or  fim  diji, 
bat  in  no  case  was  the  departure  on  either  side  in  excess  of  0*4  inch.  The  abaolnte  range  in  tbe 
month  was  eight  tenths  01  an  inch  nearly,  the  mean  value  for  the  month  being  29-8  in.  The  mm 
of  reading  in  May  was  greater  than  in  April,  amounting  to  a  little  more  than  one  inch,  thongbne 
mean  ^-alue  was  nearly  the  same.  A  ^^eral  tendency  to  increase  was  shown  as  the  moBlii 
advaneedi  the  minimnm  39*2  in.  occumng  on  the  5th,  and  the  mammnm,  30*2  in.  on  die  ifdL 
Frequent  movements  were  experienced  in  June,  but  only  to  small  amounts.  The  prinoptl  diiiign 
were:^-A  general  increase  to  30*  i  in.  on  the  7th,  a  decrease  to  29*4  in.  <m  the  12th,  an  ineniie 
to  30*  I  in.  on  the  2i8t,  and  a  decrease  to  29*6  in.  on  the  30th,  but  these  oscillatioas  weve bnbi 
by  very  frequent  smaller  movements.  The  mean  value  for  June  was  29*8  in.,  and  tbe  nnga  of 
reading  in  the  month  was  three  quarters  of  an  inch. 

The  mean  temperature  of  April  was  45^*9,  being  o°*  1  lower  than  the  average  of  10s  yem, 
and  lower  than  in  any  year  back  to  1861,  when  44^*3  was  recorded,  the  avenge  values  ibr  fte 
intervening  years  being  about  48°. 

The  mean  temperature  of  May  was  50^*6,  being  2^*0  lower  than  the  avenge  of  loa  yon, 
o°*3  lower  than  m  1872,  but  o^*  i  higher  than  in  1869. 

The  mean  temperature  of  June  was  58^*9,  being  0^*7  high»  than  the  average  of  loayem 
o*^*3  lower  than  m  1872,  but  4°*  i  higher  than  in  187 1. 

The  mean  high  day  temperature*  of  each  of  the  three  months  in  the  quartar  were  lower  thn 
their  respective  averages. 

The  mean  iow  night  temperatures  of  the  three  months  were  also  lower  than  their  respecdve 
averages. 

Therefore  the  days  and  nights  throughout  the  quarter  were  cold. 

The  daily  ranges  of  temperature  were  less  Uian  their  respective  averages  in  May  and  June 
by  o®'  7  and  i°*o,  but  greater  in  April  by  o^'g. 

The  faU  of  rain  was  i  *  i  in.  and  o*  6  in.  respectively  in  defect  in  April  and  May,  but  0°'  7  io. 
in  excess  in  June. 

The  mean  temperature  of  the  air  in  the  three  months  ending  May,  constituting  the  three  ipriog 
months,  was  46^*  i,  being  0^*4  lower  than  the  average  of  the  preceding  102  yean. 

Thunderstorms  occurred  on  the  6th  of  April  at  Boyaton,  Uali&x,  Hull,  and  Allenheads;  on  the 
15th  at  Llandudno,  Liverpool,  and  Halifax  ;  on  the  i6th  at  Eastbourne,  Brighton,  Marlboroogb, 
Oxford,  Gloucester,  Cardington,  Lampeter,  Wisbech,  Llandudno,  and  Liverpool  ;  and  on  the  i/tb 
at  Lampeter.  On  the  3d  of  May  at  Royston,  Norwich,  Halifex,  Hull,  Stonyhurst,  and  Tork ;  00 
the  7th  at  Guernsey ;  on  the  8th  at  York  ;  on  the  9th  at  Streatley  and  Oxford ;  on  the  »id  it 
Hull ;  on  the  33d  at  Somerieyton,  Llandudno,  and  Hull ;  on  the  26th  at  Oxford ;  and  on  the  lytb  it 
Brighton,  Barnstaple,  Hoyston,  Cardington,  and  Stonyhurst  On  the  3d  of  June  at  Gloucester, 
Cardington,  Llandu^o,  Hawarden,  Liverpool,  Eccles,  Halifitx,  and  Stonyhunt;  on  the  4tb  it 
London  ;  on  the  5th  at  Salisbury  ;  on  the  i  ith  at  Eccles ;  on  the  13th  at  Salisbury  and  Marlboroogb 
College;  on  the  14th  at  Norwich  ;  on  the  17th  at  Guernsey ;  on  the  i8th  at  Eccles  ;  and  on  the 
29th  at  Oxford,  Gloucester,  Eccles,  and  Stonyhurst. 

Thunder  was  heard,  but  lightning  was  not  seen,  on  the  ist  of  April  at  Allenheads;  on^e 
5th  at  Bywell ;  on  the  6th  at  Osborne,  Brighton,  Weybridge,  Streatley,  Wisbech,  and  Cockeimonth ; 
on  the  15th  at  Strathfield  Turgiss  and  Royston  ;  on  the  i6th  at  Strathfield  Turgiss,  Weybridge, 
London,  Royston,  and  Hawarden ;  on  the  i7th  at  Hawarden ;  and  on  the  26th  at  Brighton.  On 
the  2d  of  May  at  Bywell ;  on  the  3d  at  Wisbech,  Eccles,  and  Halifax  ;  on  the  6th  at  Eccles;  « 
the  7th  atHelston;  on  the  8th  at  Hull,  Stonyhurst,  Cockermouth,  Carlisle,  and  Bywell;  on  the 
1 2th  at  Hull ;  on  the  20th  at  Bywell ;  on  the  23d  at  Wisbech;  on  the  26th  at  Cardington;  on 
the  27th  at  Weybridge,  Streatley,  and  London;  on  the  28th  at  Stonyhurst;  and  on  thea9th« 
Bywell.  On  the  3d  of  June  at  Oxford ;  on  the  4th  at  Brighton,* Weybridge,  and  Carlisle ;  on  the 
8th  at  North  Shields  ;  on  the  12th  at  Llandudno,  Hawarden,  Liverpool,  and  Bywell  ;  on  the  13th  it 
Lymington,  Strathfield  Turgiss,  Weybridge,  Streatley,  Oxford,  Cardington,  Somerieyton,  Lira- 
pool,  and  Stonyhurst ;  on  the  14th  at  Somerieyton  and  Bywell ;  on  the  15th  at  Bywell;  on  w 
17th  at  Stonyhurst;  on  the  18th  at  Oxford,  Stonyhurst,  and  Bywell ;  and  on  the  29th  at  Brighton, 
Weybridge,  Streatley,  Somerieyton,  and  Liverpool. 

Lightning  was  seen,  but  thunder  was  not  heard,  on  the  1 5th  of  April  at  Brighton,  Weyhndge, 
Tendon,  Oxford,  Royston,  Cardington,  Llandudno,  Halifax,  and  Stonyhurst ;  and  on  the  i6th  at 
Guernsey,  Osborne,  Streatley,  London,  Royston,  Stonyhurst,  and  Carlisle.  On  the  2d  of  June  »t 
Truro  ;  on  the  3d  at  Carlisle ;  and  on  the  29th  at  Guernsey. 

Solar  halos  were  seen  on  the  5th  of  April  at  Oxford  ;  on  the  13th  at  Hali£etx  ;  on  the  14th » 
Halifax ;  on  the  15th  at  Portsmouth  and  Oxford  ;  on  the  17th  at  Strathfield  Turg^s,  Oxford,  §» 
Hali&x  ;  on  the  18th  at  Wisbech ;  on  the  21st  at  Brighton  and  Strathfield  Turgiss ;  on  the  sadtt 
Oxford ;  and  on  the  26th  at  Liverpool  and  Hali&x.  On  the  loth  of  May  at  North  Shields ;  on  the 
17th  at  Brighton ;  on  the  20th  at  Wisbech ;  on  the  24th  at  Leeds  ;  and  on  the  25th  at  Brighton 
On  the  14th  of  June  at  Stnthfield  Turgiss ;  on  the  15th  at  Brighton ;  and  on  the  28th  at  Brighton. 

Lunar  halos  were  seen  on  the  2d  of  April  at  Oxford ;  on  3ie  3d  at  Wisbech,  Eccles,  HalifiOi 
Hull,  Stonyhurst,  and  Cockermouth;  on  the  4th  at  Sidmouth  and  Cockermouth;  on  the  5th  at 
Portsmouth,  Brighton,  Weybridge,  London,  Oxford,  Wisbech,  Halifax,  and  Stonyhurst ;  on  m 
6th  at  Brighton  and  Oxford ;  on  the  9th  at  Eccles ;  on  the  13th  at  Brighton  ;  and  on  the  15th  at 
Eccles.    On  the  4th  of  May  at  Stonyhurst.    On  the  9th  of  June  at  Brighton  and  Weybridge. 

Aurora  Boreales  were  seen  on  the  ist  of  April  at  Portsmouth,  Brighton,  Oxford,  Wisbech,  and 
StoDjrhant ;  on  the  2d  at  Guernsey  and  Oxford ;  on  the  i8th  at  Eccles,  Halifuc,  Hull»  Stonylwiitt 
York,  Cockermouth,  and  Silloth ;  on  the  19^^  a.t  OxioT^  BsJaSo^BsSl,  and  SConyhuTBt  j  <m  the 
2otb  at  Oxford  and  Stonyhurst ;  on  the  lul  at^0T^0a.\  oTiVJtka  a^^^'Jitv^^Xw^^^ft  *5?^ 
Brighton  i  and  on  the  30th  at  Guernsey  and  Bng\i\«Ti-    ^^^^  \t,^^Uaq  ^^BAs&tou  ^^ 
2gth  of  June  at  Stonyhurst  _     , .,  ..  ti 
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mnd  Allenlioads ;  on  ihe  23d  at  Brighton,  Strafhficld  Targlss,  Weylyridge,  Marlborongh  College, 
Stieatlejy  London,  Oxford,  Royston,  Somerieyton,  Norwich,  Wisbech,  HalifaK,  Hull,  Leeds,  York, 
AI!enh<aids,  and  Bywell ;  on  the  24U1  at  Eastbourne,  Brighton,  Lymington,  Weybridge,  Streatiey, 
Q^bid,  Royston,  Somerieyton,  Eccles,  Halifia,  Stonyhnrst,  Leeds,  York,  Cockermouth,  and  Bywcll ; 
OQ  the  25th  at  Qnensey,  Eastbourne,  Brighton,  Weybridge,  Streatley,  London,  Gloucester,  Royston, 
Sonerleyton,  Norwich,  Llandudno,  Hawarden,  Eccles,  llalifiix,  Hull,  Stonyhnrst,  Leeds,  York, 
Goskermonth,  Allenheads,  and  Bywell ;  on  the  26th  at  Eastbourne,  Royston,  Halifax,  and  Hull ; 
OQ  the  27U1  at  Weybridge,  Somerieyton,  and  Allenheads  ;  and  on  the  29th  and  30th  at  Allenheads. 
On  the  3d,  4th,  5th,  6th,  15th,  i6th,  and  17th  of  May  at  Allenheads;  on  the  i8th  at  Halifax, 
SCanyharst,  and  Allenheads ;  on  the  19th,  20th,  and  21st  at  Allenheads. 
UaUfiXL,  on  12  da^s  in  April ;  on  10  days  in  May ;  and  on  2  days  in  June. 
Fog  preuaikd,  at  different  places  on  27  days  during  the  quarter. 

Leaf  buds  first  appeared  on,  the  Horsechestnnt  on  the  1st  of  April ;  the  Lime  and  Sycamore  on 
tlie  9tn  at  Strathfield  Turgiss ;  the  Common  poplar  on  the  loth ;  the  Hawthorn  on  the  12th  ;  the 
Bonechestnut  and  Occidental  plane  on  the  i6th  ;  the  Wych  Elm  and  Sycamore  on  the  23d ;  the 
SMd  Efan  on  the  25th;  the  Walnut  on  the  loth  of  May  ;  the  Oak  on  the  17th  of  May;  the 
Oriental  plane  on  the  20th  of  May  at  Hull ;  the  Common  poplar  and  the  Beech  on  the  5th  of  May ; 
Qie  Walnut  on  the  loth  of  May  at  Carlisle ;  the  HorKechestnut  on  the  14th  of  April  at  Lampeter ; 
tlie  Occidental  plane  on  the  i8th  of  April  at  Brighton ;  and  on  the  Walnut  on  the  loth  of  April  at 
"Weybridge. 


In  Uafy       Field  elm,  the  earliest,  April  1 5,  at  Oxford ; 


Wych  elm, 
Oak, 
lame. 
Sycamore, 
Horsechestnut, 
Common  poplar,  „ 
Oriental  plane. 
Hawthorn, 
Hazel, 
Walnut, 
In  hioeecm,  Hardy  apple, 
Hardy  pear, 
Cherry, 
Peach, 
Plum, 
Lilac, 
Laburnum, 
Yellow  broom, 
White  broom, 
Privet, 

Mountain  ash, 
Syringa, 
Honeysuckle, 
Acacia, 
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April  14,  at  Oxford; 

April  14,  at  Helston ; 

April  1 7,  at  Oxford ; 

April  13,  at  Brighton ; 

April   6,  at  Oxford; 

April  17,  at  Oxford ; 

May    15,  at  Brighton ;  „ 

April  10,  at  Oxfbrd  8c  Miltown; 

April  14,  at  Oxford ; 

April  16,  at  Oxford ; 

April  18,  at  Helston ; 

April   8,  at  Oxford ; 

April   4,  at  Strathfield  Turgiss ; 

April  10,  at  Miltown ; 

April  14,  at  Wisbech ; 

April  22,  at  Helston; 

April  21,  at  Helston ; 

April  14,  at  Weybridge ; 

May     7,  at  Weybridge ; 

June  ID,  at  Strathfield  Tntgiss; 

May     6,  at  Strathfield  Turgiss ; 

May     8,  at  Wisbech ; 

May    1 9,  at  Llandudno ; 


it 


the  latest,  May  24,  at  HuU. 
May  24,  at  Hull. 
June  12,  at  Hull. 
May  29,  at  Hull 
May  27,  at  Hull. 
May  15,  at  Brighton. 
June  12,  at  Hull. 
June  18,  at  Hull. 
May  23,  at  Hull. 
May  24,  at  Hull. 
June  20,  at  Hull. 
May  20,  at  Miltown. 
May    2,  at  Stonyhurst 
April  30,  at  Hull. 
May    2,  at  CarUsle. 
May     5,  at  Stonyhurst. 
May  30,  at  Carlisle. 
June    5,  at  Hull 
June    4,  at  Brighton. 
May  20,  at  Miltown. 
June  29,  at  Oxford. 
June    8,  at  Weybridge. 
May  3 1 ,  at  Strathfid.  Turgiss. 
June  28,  at  Hull. 
June  22,  at  Oxford. 
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June  i8,  at  Weybridge;  „ 

Wheat  in  ear,  on  the  12th  of  June  at  Strathfield  Turgiss  and  Cardington;  on  the  17th  at 
Brighton  ;  on  the  21  st  at  Hawardcn  and  Cockermouth  ;  on  the  24th  at  Silloth.  In  flower ,  on  the 
aoth  of  June  at  Weybridge  ;  on  the  26th  at  Oxford  and  Cardington. 

Bariey  m  ear,  on  the  15th  of  June  at  Cardington ;  on  the  26th  at  Cockermouth.  In  fltnoer,  on 
the  29th  of  June  at  Cardington. 

OatM  in  ear,  on  the  25th  of  June  at  Cockermouth. 

Flax  above  ground,  on  the  8th  of  May  at  Miltown,  and  in  flower,  on  the  25th  of  June. 

Cuckoo  arrived,  on  the  loth  of  April  at  Silloth;  on  die  13th  at  Brighton  and  Strathfield 
TkirgiBs  ;  on  the  14th  at  Eastbourne ;  on  the  15th  at  Guernsey,  Truro,  Weybridge,  and  Royston  ; 
<m  the  1 6th  at  Salisbury  ;  on  the  i7ih  at  Hawsurden  ;  on  the  20th  at  Wisbech  ;  on  the  26th  at  Mil- 
town  ;  on  the  28th  at  Cardington  ;  on  the  29th  at  Llandudno  ;  on  the  30th  at  Oxford.  On  the  ist 
of  May  at  Lampeter  ;  on  the  2d  at  PIull  ;  on  the  3d  at  Stonyhurst ;  on  the  9th  at  Carlisle. 

Swallow  arrived,  on  the  4th  of  April  at  (.)8bome ;  on  the  5th  at  Helston ;  on  the  8th  at  Salisbury ; 
on  the  13th  at  Trura  ;  on  the  14th  at  Strathfield  Turgiss  ;  on  the  15th  at  Royston,  Cardington, 
Hawarden,  and  Miltown  ;  on  the  i6th  at  Hull ;  on  the  i8th  at  Weybridge  ;  on  the  20th  at  Wis- 
bech and  Silloth ;  on  the  2i8t  at  Oxford  and  Stonyhurst ;  on  the  29th  at  Brighton.  On  the  ist  of 
May  at  Llandudno ;  on  the  3d  at  Carlisle. 

Nightingale  arrived,  on  the  7th  of  April  at  Strathfield  Turgiss;  on  the  14th  at  Eastbourne;  on 
the  15th  at  Weybridge  and  Royston  ;  on  the  17th  at  Cardington.  Departed,  on  the  loth  of  June 
from  Weybridge. 

It  is  generally  remarked  all  over  the  country,  in  respect  to  the  very  small  number  of  insects  this 
season,  and  J.  Jenner  Weir,  Esq.,  President  of  the  Blackheath  Natural  History  Society,  in  a 
letter,  says  : — **  In  accordance  with  your  wish  I  give  n  short  note  on  the  condition  of  lepidopterous 
"  life  this  year.  I  have  been  into  Southern  Kent  and  Sussex  and  never  bcforo  in  my  experience 
^  found  so  few  day  flying  lepidoptero. 

**  The  Sonth  Downs,  which  in  the  month  of  Jnno  generally  swarm  with  blue  butterflies  of  the 
"  genus  Lyoena,  are  this  year  almost  without  them,  certainly,  where  hundreds  usually  occur  only 
'*  nnits  can  be  fonnd. 

••  The  day  fijmg  rAoths  and  BphingidsB  arc  eqnally  Tare. 

"  Another  curious  fact  is,  that  all  that  I  found  were  laic  "m  t\ic\i  a\»v^t«n<i<i,\i^  V)ki»\ts«wv'«m>* 
'BUBjr  inaeots  were  common  as  late  as  the  last  day  in  .luac.  ,     ^ 

« I  consider  the  wet  winU-r  destroyed  the  ova,  pupcD,  a<\d  \arv»  ot  iVi^  eiStetcaX.  «^^v«i^ 
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METEOROLOGY   OF   ENGLAND, 

DURING  THE  QUARTER   ENDING   SEPTEMBER   30,  1973. 

BkKABKS  OS  THE  WeATUEB  DUBIXO  TUE  QdARTEB  ENDING  SErTEMDEIt  ^OTH,  1873. 
Bg  iuna  Glaisheb,  Ebo,,  F.R.5.,  ^r. 
TUI  tlie  19th  of  Jul]'  the  wrattier  iras  mottlv  cold,  nud  the  mean  daily  tempiTalurea  were  below 
IHuoT  icaaoaMe  avertget  l>y  j°.  On  July  10th  a  audden  change  took  plaee,  and  for  b  few  day* 
tW  weather  wai  fine  and  hot,  particularly  on  (he  iiEt,  lld,  and  13d,  (he  mean  temperatures  of  these 
dajs  b«ng  7i°-7,  75°'),and  7t°'3,  eiccedinjt  their  averages  by  io°'i,  is^-j,  and  lo"-;  respec- 
tmdy.  In  the  joar  1S18  the  mean  temperature  of  tlir  13d,  14th,  zjth,  and  i6thof  July  were  71°*  7, 
79°' *•  7o''-7,  aod  7i°-ore«peclivelyi  «  similar  very  warm  period  in  July  1815  continued  from  the 
ijtli  to  the  lolh,  with  mean  daily  temperaturtu  of  7o°'6,  7i°"j,  yg^'i,  74°' t,  ^j'-q,  78°'i,  78°'6, 
■Bd  7o''*8.  In  July  1816  a  warm  penod  was  eiperieuceil  from  the  id  to  the  ijlh,  the  mean  daily 
TMlncawere  7»°'8,  7i°-7,  74°M.  Jj'g,  TJ"".!,  (/''i  7i''6,aiid  7i°'.i.  In  1830  fn-m  July  15  th 
to  30U1  the  aTerage  daily  temperature  was  71°'.),  the  value  for  the  j!oth  being  76°' 3.  In  1S.16  the 
mean  temperaiureof  Jnly  i~itlo6lhii-3S7.)'''o,  with  n  maximum  daily  tempeiaturi^  of  76°' 7;  in  1S47 
tlw  mean  ftom  July  iiihio  14th  wan  7i''4,hiiiI  in  1)159  the  mean  tenipeiuturc  of  July  nth  to  ijlh 
mnd  16th  to  19th  WIS  73°*,),  with  amazimum  mean  daily  temperature  of  7g''7. 

Immediately  following  those  few  warm  dayn  begimiisg  July  :otli,  1873,  the  weather  was  again 
cold,  and  front  July  loth  to  September  id  llie  weather  was  changeable,  (he  whole  period  being 
ebaracterised  by  seversl  dayK  of  warm  weather,  fullow«d  hy  a  few  lUiys  of  cold,  and  then  cncceeded 
br  KTeml  warm  diiys  again  -.  the  warm  dayH  were,  however,  the  more  iiumeroim,  aai  upon  the 
mialc  period  there  wm  an  ex>;e»4  of  teniprratiiru  averaging  i\'-  on  tlie  45  days  ending  September  jd. 
From  September  3d  there  was  n  fur(ni).'ht  of  continued  eold  we-ithcr,  anil  for  (he  most  part  the 
wMther  was  cold  to  the  end  of  ilie  ijuaner;  the  deficiency  of  mean  temperature  upon  ihu  toal  j8 
dajri  of  the  qoarter  somewhat  exceeded  an  average  nf  1°  daily. 

Rain  fell  very  frequeotlj  during  the  first  half  of  July,  during  (he  whole  month  of  Angnst,  nud  die 
flrvt  half  of  September  ;  and  but  little  fell  during  the  second  halves  of  July  mid  Re]jteinbi'r. 

The  wind  during  the  whole  quarter  was  nearly  nlwoys  West,  or  u  compoiind  of  tlie  West  with  tlio 
South  ;  the  winds  from  the  North  and  Bast  were  insignificant  in  duration. 

The  average  duration  of  the  different  directions  <^  the  ivlnd  in  days,  and  the  duration  of  each 
direction  in  each  month  in  the  quarter,  are  as  fiillows  : — 
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The  +  sigits  denoting  excesses  over  averages  in  Ihemnulbs  of  July  and  August,  are  confined  (o  the 
Bf  8.W.  and  W.  winds ;  in  September  these  winds  also  preponderated,  but  there  are  in  tddition 
h  aigns  (o  compounds  of  E.  in  this  mouth.     During  each  month  the  deficiencies  of  the  N.  and 


a  4i°  above  that  in  Jane  ;  that 
)  Jess  man  8^  below  that  in  Augutt.  The 
8  i  and  the  mean  dccreaso  from  July  (o 


3  temperature  for  tlie  month  of  July  ut  Greenwi 
in  Au^t  was  i°  below  that  In  July ;  and  September  was  1 
moaD  mcrrase  from  all  stations  from  June  to  July  was  3' 
Angnat'iras  0°'  7  ;  and  from  August  to  September  whs  h'-o. 

'the  decream  of  mean  temperature  ^m  August  to  September  at  Greenwich  iif  so  large  an  amonnt 
U  8°  ia  rare  ;  back  to  1 773  ^e  only  instances  of  so  large  a  decline  are  as  follows  : 

1778  the  decrease  was  to°-i,  1S41  the  decrease  was  ij°*o. 

1803  „  <fx-  '8sfi  ,.  ""M- 

1B07  „  io'-6.  1863  „  8'-l. 

1840  ,.  8°'o. 

The  readings  of  the  barometer  at  159  feet  above  sea  level  were  very  variable  throughout  July, 
but  the  movements  vere  not  of  very  great  magnitude.  The  highest  reading  in  the  niniilh  wes 
30-0 in.  on  the  list,  and  the  lowest  19-1  in.  on  the  tjih,  thus  giving  a  range  of  o'Sin.  The  mean 
daily  Ttlnes  were  below  the  average  as  a  rule  till  the  i^tb,  but  above  during  (he  remainder  of  tho 
nonlh.  Tolerably  high  readings  were  experienced  from  the  ist  to  the  1710  August,  but  in  very 
fcw  case*,  however,  exceeding  30  in.,  bnt  from  the  iBifa  to  the  end  of  the  month  a  low  nave  wai 
pretalent,  the  average  value  for  the  18th  being  29-4iu.  The  range  of  reading  in  the  month  wo* 
bnt  o-  7  in.  The  low  readings  of  the  latter  end  of  August  contiuned  till  the  18th  September ; 
•  rather  large  depression  being  recorded  on  the  13th,  14th,  and  isth;  the  minimnm,  ig'iin., 
occurring  about  noon  on  tlie  last-mentioned  day.  On  the  list  the  readings  possed  aboio  join., 
■Dd  continued  in  excess  of  that  point  till  the  i6tli,  the  mean  excess  above  average  daily  being 
nearly  0*4  in.  The  mnzimnm  for  the  month  was  30*36  in.  on  the  iid,  and  minimum  iq'oS  in.  on 
&t  ijifa,  tbiiM  airing  ■  jan^  of  1 '  38  in. 
Themexn  decreaae  of  readings  from  all  the  atutiona  [iota  3iuie  \o  3u^^  ■«»&  I'lt^  ■"!•■%  ^'^ 
Jalj  IvAogmC  wsao-o»,iin.,  andfrom  AusuEt  to  September  al  »a  Bl»'C\oii»w>'o.'CaQ^\Mi.V!>4ft  ^i, 
litn  ^a«n  iaenmte  of  0-034  '"■j  «Jd  north  of  this  ps^aUel,  fliew  wan  a  itciewe  lA  o-t>t,\^'^- 


Mettorologieal  Table,  Quarter  ending  Mareh  3i»t,  1873. 
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METEOROLOGY    OF    ENGLAND, 

DURING   THE   QUARTER   ENDING   SEPTEMBER   30,  1873. 


«n  ^   1  M    -V*^    •■*   >'X     ».>«.^\/«#%r«^>«y^« 


ON  THE  Weather  during  the  Quarter  ending  September  30TH,  1873. 

By  James  Glaisiieb,  £80.1  F.R.S.,  jfc. 

Till  the  19th  of  July  the  weather  was  mostly  cold,  and  the  mean  daily  temperatures  were  below 
their  seasomible  averages  by  \°.  On  July  20th  a  sudden  change  took  place,  and  for  a  few  days 
the  weather  was  fine  eind  hot,  particularly  on  the  2iRt,  2  2d,  and  23d,  the  mean  temperatures  of  these 
dajs  being  71°' 7,  75°' 2,  and  72°* 3,  exceeding  their  averages  by  io°'2,  13°' 7,  and  io°'7  respec- 
tiwely.  In  the  yoai  1818  the  mean  temperature  of  the  23d,  24t]i,  25th,  and  26th  of  July  were  72  *  7, 
79®*  2,  70°' 7,  and  72°'o  respectively;  a  similar  very  warm  period  in  July  1825  continued  from  the 
13th  to  the 20th,  with  mean  daily  temperatures  of  7o°'6,  7i°'3,  79°' i,  74°*  i,  73***9,  78°' 2,  78°'6, 
and  70** '8.  In  July  1826  a  warm  period  was  experienced  from  the  2d  to  the  9th,  the  mean  daily 
walues  were  7i**'8,  7i°-7,  74°'3,  73''*9,  72"-3,  73'''i,  72°'6,  and  7i''-3.  In  1830  from  July  25th 
to  30th  the  average  daily  temperature  \ias  72^*3,  the  value  for  the  30th  being  76^*3.  In  1836  the 
mean  temperature  of  July  ist  to  6th  was  73^'  o,  vith  a  maximum  daily  temperature  of  76°*  7 ;  in  1847 
the  mean  from  July  1  ith  to  14th  was  72  '4,  and  in  1859  the  mean  temperature  of  July  nth  to  13th 
mnd  i6th  to  19th  was  73^*3,  with  a  maximum  mean  daily  temperature  of  75°'  7. 

Immediately  following  those  few  warm  days  beginning  July  20th,  1873,  ^^  weather  was  again 
cold,  and  from  July  20th  to  September  2d  the  weather  was  changeable,  the  whole  period  being 
characterised  by  several  days  of  warm  weather,  followed  by  a  few  days  of  cold,  and  then  succeeded 
by  several  wanii  days  again ;  the  warm  days  were,  however,  the  more  numerous,  and  upon  the 
whole  period  there  was  an  excess  of  temperature  avt'raging  2\^  on  the  45  days  ending  September  2d. 
From  September  3d  there  was  a  fortnight  of  continued  cold  weather,  and  for  the  most  part  the 
'weather  was  cold  to  the  end  of  the  quarter ;  the  deficiency  of  mean  temperature  upon  the  last  28 
days  of  the  (juarter  somewhat  exceeded  an  avenige  of  2°  daily. 

Uain  fell  very  frequently  during  the  first  half  of  July,  during  the  whole  montli  of  August,  and  the 
first  half  of  September  ;  and  but  little  fell  during  the  second  halves  of  July  imd  September. 

The  wind  during  the  whole  quarter  was  nearly  always  West,  or  a  compound  of  the  West  with  the 
Soath  ;  the  winds  from  the  North  and  East  were  insignificant  in  duration. 

The  average  duration  of  the  different  directions  of  the  wind  in  days,  and  the  duration  of  each 
direction  in  each  month  in  the  quarter,  are  as  follows  : — 
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The  +  signs  denoting  excesses  over  averages  in  the  months  of  July  and  August,  are  confined  to  the 
S.,  S.W.  and  W.  winds ;  in  September  these  winds  also  preponderated,  but  there  are  in  addition 
some  +  signs  to  compounds  of  E.  in  this  month.  During  each  montli  the  deficiencies  of  the  N.  and 
its  compoands  are  shown  by  the  sign  —  being  prevalent  in  every  month. 

The  mean  temperature  for  the  month  of  July  at  Greenwich  was  4^°  above  that  in  Jane ;  that 
in  Angofit  was  |°  below  that  in  July ;  and  September  was  no  less  than  8  below  that  in  August.  The 
mean  increase  nrom  all  stations  from  June  to  July  was  3^*8  ;  and  the  mean  decrease  from  July  to 
August  was  0°'  7  ;  and  from  August  to  September  was  C^'o. 

^e  decrease  of  mean  temperature  from  August  to  September  at  Greenwich  of  so  large  an  amount 
as  8**  is  rare ;  back  to  1773  the  only  instances  of  so  large  a  decline  are  as  follows : 

1778  the  decrease  was  io°*  i.  1842  the  decrease  was  9°*o. 


o. 


1863 


8° -4. 


8° -2. 


1803 

1807  „  10^ 

1840  „  8°« 

The  readings  of  the  barometer  at  ie9  feet  above  sea  level  were  very  variable  throughout  July, 


pro  'ipiH  'xsjipiH  *no;SaipiBO  'jdjswnoio  'nojiraBx  'iCesmano  ;«  mti  am  no   J  lamqiCaoiQ 
pro  no»ftiipiso  VI  T^i  ain  no  Sspayi  P™  'ao^SmpiBO  'J9V»ono|o  ;«  mzi  am  uo  \  uapwMW 

Btwsli..— The  harvest  is  quite  finished  in  this  nelghboniliood,  ind  all  ii  seoiiea  ui  pretfy  good 
MDdition.    Wheat  is  below  the  average,  barley  and  oats  are  a  good  aTen^.    Held  potatoes  are 
prntyfree  ftomdiMase^  hot  garden  potatoes  are  much  ^fieaM^   Tan!^vc%^^g3n^.tst»^\*^^ 
jMiliJiw  are  io^uvrhig, 

PpGKMEMovTB.'^TbB  gniB  cTop  had  not  been  all  accuied  al  X\v^  wA  ot  l>x'5i  T«\t\\\\\>. 


^^ 


Meteorological  Table,  Quarter  ending  September  iolA,  1S73, 
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MUmtrologieal  Table,  Quarter  ending  September  30th,  1873. 
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METEOROLOGY   OF   ENGLAND, 

DURING  THE   QUARTER   ENDING   DECEMBER   31,  1873. 
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UtUBKS  ON  THE  WeATHER  DURIXa  THE  QUARTER  ENDIXa  DECEMBER  3  1ST,    1873. 

By  James  Glatsher,  Esq.,  F.R.S.,  jrr. 

TaSL  the  7th  day  of  October  there  was  an  excess  of  mean  teniperatarc  of  the  arornge  amount  of 
'daily  ;  the  8th  and  9th  days  wore  cold,  and  the  loth  and  nth  were  warm,  the  deficiency  of 
iiperaturR  of  the  first  two  of  these  four  dayifi  being  7}"^,  and  the  excess  iu  the  last  two  bi'in^ 
tae  same  amount,  viz.,  7!^  A  lengthened  cold  period  followed  of  more  than  a  month*K  duration, 
tending  from  October  12th  to  NoTember  i6th,  and  the  average  daily  deficiency  of  mean  tcnipera- 
e  was  3J';  then  from  November  17th  to  December  7th  the  weather  was  mostly  warm,  and  the  excess 
daily  mean  temperature  was  3*^*  i.  A  week  of  very  severe  cold  weather  ensued,  the  deficiency  of 
iperature  on  the  9th,  loth,  and  1  ith  being  1 1  i°,  i6J°,  and  i2i°  respectively  ;  and  these  days  in 
ndon  were  distinguished  by  a  most  remarkabfe  continuance  of  very  dense  fog.  The  fog  of  the 
I  was  darker  in  colour  and  more  dense  than  I  have  ever  kno^v-n  a  iog  or  cloud  to  be  Ix'foro. 
[n  the  seven  days  ending  with  the  14th  the  average  <laily  deficiency  was  8F-  A  warm  ]ieriod 
n  let  in,  and  continued  with  slight  exception  to  the  end  of  the  year;  some  of  the  days  wei-e  very 
nn,  particnlarly  the  16th,  17th,  and  i8th,  when  the  daily  temperatures  were  lo'^'H,  lo^'o,  and 
'•6  in  excess  over  their  respective  averages.     The  mean  temperature  of  these  three  days  was 

higher  than  that  of  the  three  days  a  week  before,  viz.,  the  9th,  loth,  and  nth.  The  mean 
ess  of  daily  temperature  above  their  averages  for  the  last  1 7  days  of  the  year  was  as  large  as  4. p. 
.Tie  mean  temperature  for  the  month  of  October  at  Grt*enwieh  was  6- '9  below  that  of  Se[>tember ; 
t  of  November  was  3°' 6  below  that  of  October;  and  that  of  Deceml)er  was  3***  6  below  that  of 
rember.  The  mean  decrease  from  all  stations  from  September  to  October  was  (P'^\  and  from 
x>ber  to  November  was  $^'C.  In  December  at  several  northern  stations  it  was  wanner,  by  from 
o  a^  than  in  November,  whilst  it  was  colder  at  all  southern  stations  to  the  amount  of  3°  or  4''. 
jhc  readings  of  the  barometer  at  159'feet  above  the  sea  level  were  very  variable  during  the  early 
:  of  October,  but  the  movements  were  not  of  any  great  magnitude,  and  the  departures  <in 
er  side  of  the  average  of  the  mean  daily  values  rarely  exceeded  one  or  two  tenths  of  an 
1.     On  the  19th  readings  slightly  exceeding  30  in.  were  registered,  but  on  this  <lay  a  fall  set  in, 

continaed  during  the  20th,  21st,  and  22d,  reaching  its  minimum  (iil)out  28*8  in.)  about  noon 
the  23d.    On  the  29th,  30*  1  in.  was  recorded,  but  by  the  1st  November  the  reading  had  decrease<l 
19'oin.    The  range  of  reading  during  October  amounted  to  1  *  56  iu. 
k.   general  increase  was  exj)erienced  till  the  17th  November,  the  mean  readings  for  the  16th 

Tyth  being  half  an  inch  in  excess  of  the  average,  but  during  the  remainder  of  the  month  si*v<  ral 
rc»  of  high  and  low  values  occurred,  a  general  tendency,  however,  being  shown  to  decrease. 
the  ist  December  the  readings  passed  above  30  in.,  and  till  the  14th  continucHi  with  but  very 
exceptions  in  excess  of  30*3  in.,  and  for  some  days  even  in  excess  of  30*  4  in.  The  departures 
he  mean  daily  values  for  this  period  above  the  averagi^  were  as  follows :  ist,  o*  59  in. ;  2d,  0*62  in. ; 
o'68iu. ;  4th,  0*66 in.;  5th,  0*48  in.;  6th,  0*54  in*;  7th,  0*64 in.;  8th,  o* 66  in.;  9th,  0*62 in. ; 
hy  o*6iin.;  nth,  o-66in.;  12th,  o'67in.;  13th,  o'64in.;  and  14th,  0*46  in.  From  the  15th 
rards  many  oscillations  occurred,  but  with  very  few  exceptions  the  readings  remained  above 
'6  in.    The  range  of  reading  during  December  amounted  to  i  '07  in. 

Che  mean  decrease  of  readings  of  the  barometer  irom  all  stations  from  September  to  October 
B  o*  112  in. ;  "from  October  to  November  there  was  a  decrease  at  southern  stations,  and  an 
rease  at  northern ;  from  November  to  December  there  was  an  increase  everywhere,  to  the 
Braee  amoimt  of  0*355  ^^* 

Bam  fell  almost  daily  in  October  from  the  7th  to  the  13th  and  from  the  19th  to  the  24th  ;  and 
November  to  the  loth  day,  and  occasionally  after  the  i8ih.  In  December  till  the  middle  of  the 
nth  there  was  no  rain,  and  only  a  few  slight  showers  fell  subsequently,  the  total  fall  in  the 
onth  being  only  0*3  inch,  and  less  than  in  any  December  back  to  1829,  "W'hen  it  was  o*  1  inch  ; 
ii  is  the  only  instance  back  to  181 5  of  a  smaller  fall  than  in  the  present  December.  The  fall  of 
in  over  the  whole  country  in  these  three  months  was  but  little  more  than  one  half  of  the  fall  in 
le  same  months  in  the  year  1872. 

The  average  duration  of  the  different  directions  of  the  wind  referred  to  eight  points  of  the 
nipass,  and  the  duration  of  each  direction  in  each  month  in  the  quarter,  were  as  follows  : — 


OCTOBEE.  I  NOVEMDER. 


J  I  Departure;!.  I  I Dcmrtiire 


Decbubeb. 


Departure 


dOOQ  JO  qi6i  oq>  UQ     '\M{  l«  i3qraOAOK[  Jo  qif  i  pnE  q;«i  oq;  UQ    '(^D^j)  ^ngiiBji  ;e  qjSi 
o  puTJ  1  ling  ;o  q;f  i  eq;  uo  -qioijig  ;e  JdqopQ  jo  q;«i  eq;  no  *iiwff  bj^oi  ttoptdjon  ^jojny 

'\\omlA^  poE  no)q^U(£ 

loi*  aqj  uo  puE  i  n^-^^d  P^^  ''^^UIl^H  'P^ojxo  *qi«'^H  ^^PH^^^AV  "^^  H^^^  ^^}  °<*  *  U^-**^^?! 
\^z  pun  j{\lz  oq;  uo  i  pKxLidAi/j  ^i:  j.xiuiooo([  jo  qj9c  puu  pz  oqi  n()  'XEjiiun  pun  pJ0jx(j 
?ot*  aqj  uo  puE  t  uoiq3uji  %n  qig  aq^  no  i^sjnqXno^s  P'^'^  no^sjajj  ;e  jAqmoAO|,j  jo  q>S  aq;  uQ 
.Ajf  j«  q;6z  oqi  uo  puE  Joaujj,  ;b  qU'i  aqj  uo  i  piojxQ  pus  *q;EOj[  oSpiiqXa.w  *8sirfjnx  Pl^lf 

auel  divested  of  leaven,  on  the  12th  of  November  at  Hull.  ^u    .  .*u  «*  tt«ii 

Walnut  divested  of  haves,  on  the  7th  of  November  at  Weybndge  Heath ;  and  on  the  I  ith  at  Unll. 
Snowdrop  in  blossom,  on  the  3  ist  of  December  at  Ilelston.  „  .  , .  *i.      ».  *-^.« 

Swallow  departed,  on  the  4th  of  October  from  Hull ;  on  the  5th  from  Brighton  ;  on  the  9"^  from 
Belston ;  and  on  the  20th  from  Weybndge  Heath.    On  the  22d  of  November  ftom  Osbomo.    OV as 
seen)  on  the  s^  ^^  ^^^  of  November  at  Weybndge  Healb. 
^itt/«rMyd7r//wu(  on  the  I J  th  of  November  at  Stonyhunl.  «v?v  cscvS 

Woodcock  arrived,  on  the  lath  of  October  atHelston-,  oti  l\ic  io\ii  ^\  Vaxwsw^l  \  ^"^  "^^ 


etbatHall. 


-w.  ^ 


26            On  the  fFealher  during  the  Qaarlar  atding  DecenAer  ^iit,  1873. 

ceding  1 01  jem,  lower  than  in  1871  by  »°-3,  bat  higher  than  in  1871  by  i'-a,  in  i8jobj7''(, 
va.A  in  1869  by  i"-  7  roepe«i»cly, 

December,  but  lower  in  Oclober. 

Decembi^,  hut  higb<^r  in  November. 

Therefore  the  days  and  nights  of  Oclober  were  cold,  and  thoBC  of  November  warm,  whilclb 
dajB  of  December  weru  warm  and  the  nighb  cold. 
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Guemsty,  Uebome,  Tnunton,  Sloiiyhurst,  and  Carlisle  ;  ou  the  I5lh  at  Guernsey  and  SionjhiiTSt  1 
On  the  3d  of  NoTember  at  Hull ;  on  the  4th  at  Guemiwy  ;  on  the  7th  at  Oabome  and  Weybridfc 
Heath ;  and  on  the  i6lh  at  Guernsey,  llelMun,  Truro,  and  Osborne. 

Thyaidtr  ^ea^  Heard,  but  lightning  wai  not  tten,  on  the  Sth  of  October  at  Eccles ;  on  the  14th  11 
Halifiizi  on  the  33d  at  Helstou.  On  the  isl  of  Norember  at  Cochennouth  ;  and  on  the  ;tli  at  Trim 
jmd  Salisbury. 

Lightning  mai  iren,  but  thunder  wai  not  heard,  on  the  3d  of  October  at  Boygton;  on  the  Sth  al 
Osborne,  CahliDgtoD,  Soiuerleylon,  Liverpool,  and  Hull ;  on  the  9th  at  HuUi  on  the  ijthalCocbn- 
mouth  and  Carlisle  ;  on  the  13th  at  Wisbech,  Liverpool,  Eccles,  and  Hull ;  on  the  14th  at  UtUli 
on  the  list  BlCailislei  on  the  2id  at  Halifax,  Unll,  StonyhursC,  and  North  Shields ;  on  the  13d 
at  Truro,  Lymington,  Weybridge  Heath,  Somerleyton,  Llandudno,  and  Cockermouthi  on  the  i^lh 
at  Brighton,  Salisbury,  Weybridge  Heath,  Llandudno,  Cockeniouth,  Allenheads.  Silloth,  sal 
Carlisle  ;  on  the  15th  at  Lyminglon,  Aldershol  Camp,  Weybridge  Heath,  Oxford,  Coekemoath,  and 
SUlotb;  on  the  a6th  at  AHershot  Cnmp  and  Wisbech  ;  on  £e  17th  at  Aldershot  Camp;  and  on 
Use  t9th  at  Hull  On  the  ist  of  November  at  Stonibnrst  ;  on  the  4th  at  Oxford  i  on  the  6[b 
at  Gloucester  i  on  tbe  7Ih  at  Brightoa  ;  an  the  Sth  at  Tnuv  ;  and  on  the  13d  at  Brighton, 

Solar  haloi  were  leai,  on  the  2d  of  October-at  Oxford  ;  on  the  5th  at  Brighton  and  Oxford  ; 
on  the  Sth  at  Oxford  ;  on  the  qth  at  Slrathfield  Turgies ;  and  on  Che  14th  at  Oxford.  On  tbo  14II1 
of  November  at  London.    On  the  i6lh  of  December  at  llulifux  ;  anil  on  ihe  10th  at  Truro. 

Lunar  balot  were  jkch,  on  the  let  and  3d  of  Outobor  at  Oxfurdi  UD  the  jth  at  Brighton. 9«lRlh,| 

field  Turgiss,  Weybridge  Heath,  and  Oxford;  on  the  I3(h  at  Truro ;  and  on  the  19th  nt  Dynt'll.l 

Ou  the  Jtiiof  Noveuiberat  Uelstou  and  Stooyhurst;  on  the  8lh  at  Brighton;  and  I'n  the  3ij[h  :it' 

Oxford  nnd  Ilulifox.    On   the  zil  and  26th  of  lli'ceuibcr  at  Liverpool ;  on  the  27111  iind  ':8tli  al 

Bywell ;  on  ihc  29th  at  Weybridge  Hcatk,  Uxtoti,  Hali&x,  and  Bywell;  and  on  Ihe  30th  at 

Brighton  and  BjTrell. 

Aura-a  Borcaies  tcere  ««(i,  ou  lUo  i»tho5  0cWA>w»»-*''^i*^'.  ™**''iSii  *^"a*\-,  viA.„ir^4n 

ijtfc  at  HaJifiix  (fiuntlvl.     On  the  iHiftoi  iJ&cS'SwWfiXiwtt'Hja-    Cm'ii*\^t&\».«3^« 

MtCailmle. 


On  ike  WeaAer  during  the  Quarter  ending  December  ^tsif  1873.  27 

wfett,  on  the  13th  of  October  on  the  surrounding  hills  of  Carlisle;  on  the  aoth  and  2  2d  at 
leads ;  on  the  23d  at  Halifax  and  Stonyhurst ;  on  the  24th  at  Stonyhurst ;  and  on  the  26th 
enheads.    On  the  27th  of  December  at  Aldcrshot  Camp  and  Strathfield  Turgiss. 
'I  fell,  on  the  7th  of  October  at  Cockermonth;  on  the  8th  at  Gncmsey,  Helston,  Tmro, 
ley,  IJandndno,  and  Allenheads  ;  on  the  nth  at  Cockermonth  ;  on  the  13th  at  Llandudno, 
rmouth,  and  Silloth  ;  on  the  14th  at  Llandudno  and  Stonyhurst ;  on  the  20th  at  Llandnduo, 
rden,  Xiverpool,  Halifax,  and  Stonyhurst ;  on  the  2 2d  at  Helston,  Llandudno,   flalifiix, 
lorst,  and  Carlisle ;  on  the  23d  at  Guernsey,  Helston,  Truro,  Oxford,  Koyston,  Llandudno, 
,  Hali&x,  Stonyhurst,  and  Cockermouth ;  on  the  24th  at  Guernsey,  Helston,  Truro,  and 
m ;  and  on  the  25th  at  Guernsey  and)  Truro.     On  the   ist  of  November  at  Guernsey, 
le,  Llandudno,  Stonyhurst,  Cockennouth,  and  Silloth;    on  the   2d  at  Helston,  Brighton^ 
rmouth,  and  Silloth  ;  on  the  3d  at  Hull ;  on  the  16th  and  26th  at  Guernsey  ;  on  the  27th  at 
m  and  Halifax  ;  and  on  the  29th  at  Guernsey  and  Halifax.    On  the  2 2d  of  December  at 
K  and  Stonyhurst ;  and  on  the  31st  at  Stonyhurst 
prevailed,  on  the  ist  of  October  at  L^nuington,  Aldcrshot  Camp,  Somerleyton,  and  York ; 

2d  at  Lymington,  Aldershot  Camp,  and  Weybridge  Heath ;  on  the  3d  at  Bournemouth, 
•n,  Bradfonl,  Allenheads,  and  North  Shields;  on  the  6th  at  Allenheads;  on  the  8th  at 
I ;  on  the  9th  at  Loudon,  Hull,  and  York ;  on  the  1 2th  at  Lymington,  Oxford,  and  Eccles  ; 

13th  at  Oxford,  Curdiugton,  Wisbooli,  Silloth,  Carlisle,  and  By  well ;  on  the  14th  at  London 
xford;  on  the  15th  at  Lymington,  Taunton,  Loudon,  Eccles,  and  York;  on  the  i6th  at 
gton,  London,  Oxford,  Cordiiigtcm,  Hull,  and  Bradford ;  on  the  17th  at  London  and  Oxford ; 

48th  at  fkiclcs  ;  on  the  19th  at  Bournemouth,  Lymington,  Weybridge  Heath,  London,  and 

>  on  the  24th  at  London,  Oxford,  and  North  Shields  ;  on  the  25th  at  Lymington,  Aldcrshot 
Weybridge  Heath,  London,  Oxford,  and  Cardington ;  on  the  26th  at  Lymington,  Taunton, 
n,  and  Oxford;  on  the  27  th  at  Oxfonl,  Norwich,  and  Eccles;  on  the  28th  at  Taunton, 
ey,  Oxford,  Cardington,  and  Norwich ;  on  the  29th  at  Taunton,  Weybridge  Heath,  Streatley, 
a,  Oxfonl,  Cardington,  Norwich,  and  Wisbech ;  and  on  the  30th  at  Streatley,  London,  Oxford, 
gton,  and  Bradford.  On  the  3d  of  Noveml)cr  at  Taunton,  London,  Oxford,  Cardington, 
,  Halifiix,  Bnulford,  and  North  Shields  ;  on  the  4th  at  Taunton,  Eccles,  Halifax,  and  Brad- 
sn  the  5th  at  London,  Llandudno,  nnd  l^ywell ;  on  the  6th  at  Llandudno,  Bywell,  and  North 
i ;  on  the  7th  at  Weybridge  Heath,  Tendon,  (.)xford,  and  Somerleyton ;  on  the  8th  at 
idgc  Heath  and  Ijoudon  ;  on  the  9th  at  Weybridge  Heath  ;  on  the  loth  at  London;  on  the 
:  London  and  Liverpool;  on  the  12th  at  Tendon,  Norwich,  and  Liverpool  ;  on  the  13th  at 
hot  Camp,  Oxford,  Cardington,  Norwich,  Liverpool,  and  Eccles;  on  the  14th  at  Aldcrshot 
London,  Norwich,  and  Lhmdudno  ;  on  the  i6th  at  Oxfonl ;  on  the  17th  at  London,  Oxford, 
Eindudno;  on  the  i8tti  at  Oxford,  lioyston,  Llandudno,  and  Miltown ;  on  the  19th  at  London, 
.,  Norwich,  Llandudno,  North  Shields,  and  Miltown ;  on  the  20th  at  Oxford  and  Gloucester ; 

2 ist  at  Taunton  ;  on  the  24th  at  Guernsey  and  Oxford  ;  on  the  25th  at  Guernsey,  Helston, 
»n,  London,  and  North  Shields ;  on  the  26th  at  Helston ;  and  on  the  30th  at  Oxford.  On 
:  of  December  at  Taunton,  Oxford,  and  Somerleyton  ;  on  the  2d  and  3d  at  Oxford ;  on  the 

Oxford  and  Somerleyton ;  on  the  5th  at  Guernsey ;  on  the  6th  at  Truro,  Oxford,  and 
Dol  ;  on  the  7th  at  Truro,  Taunton,  and  Oxford ;  on  the  8th  and  9th  at  Tamiton  and  Oxford ; 

loth  at  Taunton,  Oxford,  and  Hull;  on  the  nth  at  Bournemouth,  Taunton,  Salisbury, 
hot  Camp,  Marlborough,  Streatley,  Oxford,  Somerleyton,  Norwich,  Liverpool,  Hull,  and 
rd  ;  on  the  12th  at  I^urnemouth,  Taunton,  Aldcrshot  Camp,  Weybridge  Heath,  Marlborough, 
3y,  Oxford,  Cardington,  Liveri)ool,  Eccles,  Hull,  and  Bradfonl ;  on  the  13th  at  Taunton, 
•rough,  Streatley,  Somerleyton,  Eccles,  Halifax,  and  Hull;  on  the  14th  at  Marlborough 
^rdington;  on  the  15th  at  Taunton;  on  the  i8th  at  Guernsey;  on  the  19th  at  Guernsey 
arlborough ;  on  the  24th  at  Bournemouth  and  Oxford ;  on  the  25th  at  Osborne,  Taunton, 
.,  and  Somerleyton  ;  on  the  26th  at  Taunton  ;  and  on  the  28th  at  Osborne,  Bournemouth, 
ry,  Weybridge  Heath,  Oxford,  Koyston,  Canlington,  and  Somerleyton. 
( Ehn  divested  of  leaves,  on  the  7th  of  November  at  Hull ;  on  the  2 ist  at  Oxford  and 
idge  Heath  ;  and  on  the  25th  at  Guernsey. 
h  Elm  divested  of  leaves,  on  the  4th  of  November  at  Hull ;  and  on  the  25th  at  Llandudno. 

divested  of  leaves,  on  the  20th  of  November  at  Guernsey  ;  and  on  the  30th  at  Hull. 

f  divested  of  leaves,  on  the  3  ist  of  October  at  Oxford  and  Guernsey.    On  tho  2d  of  November 

and  Llandudno  ;  and  on  the  12th  at  Weybridge  Heath. 
more  divested  of  leaves,  on  the  30th  of  October  at  Helston  ;  and  on  tho  31st  at  Guernsey.     On 

of  November  at  Llandudno  ;  on  the  loth  at  Hull  and  Helston  ;  and  on  tho  14th  at  Wey- 
Heath. 

echestnut  divested  of  leaves,  on  tho  30th  of  October  at  Hull;  and  on  the  31st  at  Guernsey, 
,  and  Weybridge  Heath.  On  the  2d  of  November  at  Weybridge  Heath ;  on  the  9th  at 
dno ;  and  on  the  29th  at  Helston. 

91071  Poplar  divested  of  leaves,  on  the    27th  of  October  at  Helston.     On  the  14th  of 
berat  Hull;  on  the  15th  at  Llandudno  ;  and  on  the  19th  at  Helston. 
denial  Plane  divested  of  Leaves,  on  the  2  ist  of  November  at  Hull. 
ntal  Plane  divested  of  leaves,  on  the  1 7th  of  November  at  Hull. 

thorn  divested  of  leaves,  on  the  14th  of  November  at  Helstoa ;  on  the  Z5th  at  Llandndno ; 
19th  at  Hull ;  and  on  the  20th  at  Weybridge  Heath. 
>/  divested  of  leaves,  on  the  1 2tli  of  November  at  Hull. 

nut  divested  of  leaves,  on  the  7tli  of  November  at  Weybridge  Heath ;  and  on  the  i  ith  at  Hnll. 
ydrop  in  blossom,  on  the  3  ist  of  December  at  Helston. 

Uow  departed,  on  the  4th  of  October  from  Hull ;  on  the  5th  from  Brighton ;  on  the  9th  from 
1 ;  and  on  the  20th  from  Weybridge  Heath.  On  the  2  2d  of  November  from  Osborne.  (Was 
n  the  5th  and  8th  of  November  at  Weybridge  Heath. 

iay  arrived,  on  the  i  ith  of  November  at  Stony WtoI.  ^ 

wi  arrived,  on  the  lath  of  October  at  Helston',  oti  l\vciic{Ckv*l^a:'as!FBa»j\»»^'»^^*^^ 
Xvdl, 
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METEOROLOGY   OF   ENGLAND, 

DURING  THE  QUARTER  ENDING  MARCH  31,  1874. 
Remarks  on  the  Weather  DURixa  the  Quarter  ending  March  31ST,  1874. 

By  Jamss  Glauhsb,  Esa*  F.B.S.,  f^c. 

Hie  waim  period  which  set  in  on  15th  December  1873,  continaed  with  very  few  and  slight 
exceptions  throoghont  the  whole  of  «fanuary  and  until  the  3d  day  of  February,  the  average 
daily  exceaa  of  mean  temperature  for  these  51  days  was  4^*6,  and  for  the  34  days  from  ist 
JanuAiy  was  4***  7 ;  daring  this  lengthened  warm  period,  the  direction  of  the  wind  was  usually 
a  compound  of  the  8.  and  W.  On  the  4th  of  February  the  wind  was  N.E.,  and  a  cold  period 
began,  which  continued  till  the  lath  day,  the  direction  of  the  wind  being  usually  a  compound 
of  the  E.  with  N.  or  S.,  the  average  daily  deficiency  was  6^^ 

On  the  lath  day  of  February  the  direction  of  the  wina  changed  to  S.W.,  and  the  temperature 
of  the  air  passed  above  the  average,  and  continued  above  for  19  days,  its  average  daily  excess 
was  3^*  I  ;  this  was  fbllowed  by  10  days  of  cold  weather,  from  March  4th  to  March  13th,  and 
during  this  period  snow  fell  generally  over  the  country,  the  average  daily  deficiency  of  tempe- 
mture  being  4}®;  from  March  13th  to  the  end  of  the  quarter  the  weather  was  warm,  and  the 
average  excess  of  mean  daily  temperature  was  5^^  nearly. 

llie  mean  temperature  for  the  month  of  Januaiy  at  Greenwich  was  i^'i  higher  than  that  of 
December,  that  of  February  was  3^  below  that  of  January,  and  that  of  March  was  5^  above  that 
of  February.  From  the  preceding  33  years  observations  the  mean  temperature  of  January  is 
lower  than  that  of  December  by  2^,  that  of  February  is  higher  than  that  of  January  by  i®,  and 
that  oi  March  is  higher  than  that  of  February  by  2^^  The  excess  of  temperature  of  January 
C'873)  over  that  of  December  was  not  general  jover  the  whole  country  but  extended  from 
extreme  southern  stations  to  latitude  52°,  the  mean  increase  between  these  parallels  being  i^'i. 
North  of  the  parallel  of  52^,  January  was  of  lower  temperature  than  the  preceding  December, 
to  the  mean  amount  of  1^*0;  there  was  a  decrease  of  temperature  ixom.  January  to  February, 
everywhere,  its  average  over  the  whole  country  being  2^*6;  and  there  was  a  general  increase 
from  February  to  March,  its  mean  value  being  4*2. 

The  reading  of  the  barometer  at  159  feet  above  the  level  of  the  sea  was  variable  till  the 
2oth  of  January.  On  the  ist  it  was  30  inches,  decreased  to  the  lowest  point  in  the  month  on 
the  3d,  viz.,  29*12  ins.;  increased  to  30*2  ins.  on  the  6th,  was  generally  about  29*7  ins.  and 
39*8  ins.  from  the  8th  to  the  15th,  decreased  to  29*17  on  the  16th,  passed  above  30  ins.  on 
tlie  -list,  and  continued  at  or  above  30  ins.  till  the  end  of  the  month.  The  highest  reading 
in  the  month  was  30*39  ins.  on  the  25th.  In  February,  the  reading  of  the  barometer  con- 
tinued high  till  the  13th  day,  and  after  this  was  alternately  above  and  below  its  average  till  the 
end  of  the  month.  The  highest  reading  was  30*46  ins.  on  the  4th,  and  the  lowest  was  28*95 
ins.  on  the  a6th. 

In  March  the  barometer  reading  was  somewhat  below  its  average  on  the  8th,  c)th,  loth,  and 
iith;  again  on  the  19th,  29th,  and  31st,  on  all  other  days  it  was  above.  The  highest  reading 
in  the  month  was  30*56  ins.  on  the  6th,  and  the  lowest  was  29*37  ins.  on  the  9th. 

At  Greenwich  the  decrease  of  atmospheric  pressure  from  December  1873  to  January  1874 
was  0*216  in.;  fh>m  January  to  February  it  was  0*039  in.,  and  the  increase  from  February  to 
March  was  0*161  in.  The  mean  decrease  from  all  stations  from  December  to  January  was  o*  223 
in.,  firom  January  to  February  it  was  0*022  in.,  and  from  February  to  March  there  was  an  increase 
of  0*175  in. 

The  mean  temperature  of  January  was  41°*  7  being  5^*4  higher  than  the  average  of  103  years, 
and  3^*4  higher  than  the  average  of  the  preceding  33  years.  It  was  0^*4  lower  than  in  1873 
and  0*4  higher  than  in  187 1,  so  that  the  mean  temperature  for  the  last  3  consecutive  Januaries 
1041^*7.  Back  to  1 77 1  there  is  only  one  instance  in  which  the  mean  temperature  of  3  conse- 
cutive  Januaries  has  been  so  high,  viz.,  in  the  years  185 1,  1852,  and  1853  when  the  values 
were  42^*9,  42^*0,  and  42^*4,  the  mean  of  which  is  42^*4.  Since  the  year  1771  there  have 
been  9  Januaries  of  somewhat  higher  temperature  than  in  last  January,  viz.  : — 

In  the  year  1796  it  was  45°*3.    In  the  year  1846  it  was  43®*  7.    In  the  year  1853  it  was  42°*4. 
„        1804      „      43°*2.  „  1851       „      4a**'9-  »  '8^3      ..      4i°'8. 

«        1834      »      44*'*4-  ,f  185a      »     4a**-o.  >y  1866      „      42^*6. 

The  mean  temperature  of  February  was  38^*7,  being  o°*6  lower  than  the  average  of  the  pre- 
®®^^K  33  Febmaries,  4^*4  warmer  than  in  1873,  and  6^*  i  colder  than  in  1872. 

The  mean  temperature  of  March  was  43^*7  being  2%^  higher  than  the  average  of  103  years, 
and  2^*1  higher  than  that  of  the  preceding  33  years,  higher  than  in  1873  by  iO*8,  but  lower 
than  in  1872  by  0^*9.  The  month  of  March  was  warm,  but  back  to  177 1  the  mean  temperature 
has  been  exceeded  21  times. 

The  mean  temperature  of  the  quarter  was  4i*'*4»  ^^  average  temperature  for  the  first  3 
months  of  the  year  as  found  from  the  previous  103  years  was  38°' 7,  and  as  found  from  the 
V^^^^^^g  SZ  years  39*^*8  ;  the  excess  of  temperature  for  the  quarter  over  the  former  is  2***  7,  and 
oyer  the  latter  is  i°'6. 

The  mean  high  day  temperatures  were  respectively  4^*1  and  2^*9  higher  than  their  averages 
in  January  and  March,  but  o°*5  lower  in  February. 

The  mean  low  night  temperatures  were  higher  than  their  respective  averages  in  January  and 
March  by  2® "6  and  1^*4,  but  lower  in  February  by  o°*  7. 

Thus  the  days  and  nights  were  warm  in  January  and  March,  bat  somewhat  cold  in  February. 

The  daify  ranges  of  temperature  were  greater  than  \]heu:  x«B(«c^^«  vi^5n%<i:^  Vd^  ^vdsass:^^ 
February,  and  March  by  i^'S,  o®*2,  and  i®*5  respec^veVy. 
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being  leu  thsD 


in  Jumary  wu  one  ineb,  btdng  only  vbont  one  bslf  of  tbe  iTttigt,  ii 
\^  in.,  being  abont  l«o  tbirdi  of  the  avenge,  and  in  Maicb  it  «u  0-45  is.  calf, 
third  of  the  average.    Since  the  year  1815  there  hare  been  ii  Jaiiaiii«iia 
leaa  than  one  incb,  vi*.,  the  &I1 
ibi  the  year  181  j  «u  0*9.       In  the  year  1819  mi  o'4.       In  the  year  i8j8  mi  o'S. 
„         iS>«    „    0-6.  „  1835    „    0-7.  „         iSi9    .  o'l. 

1814    If    >'a-  n  1858    »    o'9-  H         >86i  -' 
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1B41 


1864    , 


Since  ^  year  tSij  there  have  been  16  Febroanes  with  falli  of  one  inch  c 
inch,  vii.,  the  fiUl 
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In  the  year  1818  wag  i 
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1851,  and  1854, haa  theMrfnia 


-.     .        .  "849 

1837  „    o-S-  "  '830 

1838  „    1-0.  „  i8j*    .. 
80  that  flve  times  ooly,  via.,  in  the  year*  1830,  1840,  185^  1 

in  Uarch  been  nnaller  thui  in  March  1874. 

Tht  fall  of  rain  in  the  three  months  ending  jist  March  1874  wac  1*39  ina^  the  aTCUp 
fall  for  theae  three  months  h  5'o  ine.,  so  that  the  &U  is  less  than  one  half  of  its  imI 
amount ;  back  to  1S15  the  instances  of  &lla  in  these  three  months  not  exceeding  3  int.  an  M 
follows  : — 

In  the  year  i8za  it  waa  3'0.  In  the  year  1819  it  was  3'4, 

i8s4       ,.      »-g.  „  1874       „      »-4. 

80  that  the  only  instance  of  so  small  a  fall  in  these  months  was  in  the  year  1S19. 
Tht  fall  of  rain  in  December  was  o '  3  in.  only,  and  in  the  Ibnr  consecntive  months  ai£o| 
March  the  total  &11  was  2-69  ins. 

The  average  fail  for  the  four  months  was  7  'o  ins.,  so  that  for  one  third  part  of  a  year,  m, 
December  to  March,  the  &11  of  rain  has  been  but  little  more  than  one  third  part  of  it*  average  M. 
'n  these  four  consecutive  months  back  to  1815  are : — 
In  I S30  the  amount  k 


■847 


1864 
So  that,  back  to  1815,  there  is 


4-7- 


'8S4 


4-8. 


1859 
43-  1874  ..  »'7- 

o  instance  of  so  small  a  rainfall  a*  ij  ins.  in  these  four  moadi. 
The   average   dnratioo  of  the  different  directions  of  the  wind  referred  to  eight  pointa  of  lb 
compass,  and  the  diuadon  of  each  direction  in  each  month  in  the  quarter,  were  as  follows : — 
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The  +  signs,  denoting  eicelsea  over  averages,  are  confined  in  January  entirely  to  a  compouBi 
of  the  W.  I  in  February  to  N.,  S.E.  and  S.,  aud  in  March  to  S.W.  and  N.,  and  to  S.W.  and  W 
The  prevalence  of  —  signs  opposite  to  &.  and  compounds  of  the  E.,  in  both  January  and  Mard 
are  remarkable.    The  excess  in  the  duration  of  the  West  wind  in  these  months  is  also  madud. 

TTaaidertlorBia  occurred,  on  the  3rd  of  January  at  Guernsey  and  Helston ;  and  on  the  4tl 
at  Ecclea.  On  the  8th  of  Uarch  at  Helston ;  on  the  gtk  at  Llandudno  )  and  on  the  3i(t  a 
Stonjhurst. 

Thunder  teas  heard,  Init  lightning  leat  not  Meen,  on  the  4th  of  January  at  HaliftXi 
I^htiting  mil  nen,  but  thunder  mu  not  heard,  on  the  3id  of  January  at  Taunton  and  Norwich 
on  the   iitb  at  Norwich  1  on  the  16th  alHalifKi.-,  *s&  <m  (ae  \%t:b  at  SiUoth.    On  the  i8th  0 
febrnRTyat  Osboree  and  Taunton.    Onlibe  Q&otlbi^aX'&iidm.'BiiBaKa,  iBi^'&i^~,  *i^<n  tb 
"otb  at  StmttuSeld  Tnigiia  and  Hali&x. 


On  the  WmUh&r  during  the  Quarter  ending  March  siU^  1874. 
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xri.— In  reading  this  table  it  will  be  borne  ia  mind  tliat  the  minus  sign  (-)  signifies  below  the  arerage,  and  that  the 
sign  ( +)  signifies  abore  the  arenige. 

oiar  halos  were  seen,  on  the  ist  of  Janaarj  at  Oxford  ;  and  on  the  6th  at  Wejbridge  Heath, 
the  nth  of  Febmaiy  at  Oxford  and  Halifax.  On  the  14th  of  March  at  Wey bridge  Heath ;  on 
20th  at  Carlisle  ;  on  the  list  at  Halifax  ;  on  the  24th  at  Oxford  ;  on  the  25th  at  Weybridge 
th,  Strathfield  Tnrgiss,  and  Hali£u  ;  on  the  26th  at  Stonyhnrst ;  and  on  the  27th  at  Hdston. 

unar  halos  were  seen,  on  the  2nd  of  Janaarj  at  Portsmouth,  Weybridge  Heath,  Salisbury, 
ard,  Royston,  Hali&x,  and  Leicester  ;  on  the  3Td  at  Oxford  and  North  Shields  ;  on  the  4th  and 
at  North  Shields ;  on  the  23rd  at  Silloth ;  on  the  24th  at  Oxford  ;  on  the  25th  at  Wisbech  ;  on 
26th  at  Portsmouth  ;  on  the  27th  at  Halifax ;  on  tiie  28th  at  North  Shields ;  and  on  the  30th 
[alifax.  On  the  ist  of  February  at  Bywell ;  on  the  4th  at  London ;  on  the  24th  at  Taunton  ; 
on  the  28th  at  London,  Oxford,  and  Halifax.  On  the  23rd  of  March  at  London  ;  on  the  24th 
iTisbech,  Stonyhnrst,  and  North  Shields  ;  on  the  26th  at  Halifax,  Eccles,  Stonyhurst,  Cocker- 
th,  and  Silloth ;  on  the  27th  at  Oxford  and  Halifax ;  on  the  28th  at  Wisbech  and  Leicester ; 
he  30th  at  Leicester  and  Hali&x ;  and  on  the  3 ist  at  Halifax. 

uroTiE  horecdes  were  seen^  on  the  6th  of  January  at  C-ockermouth ;  on  the  i6th  at  Weybridge 
th  and  Silloth  ;  on  the  17th  at  Stonyhurst  and  Carlisle  ;  on  the  i8th  at  Carlisle ;  and  on  the 
at  Helston.  On  the  4th  of  February  at  Portsmouth,  Taunton,  Weybridge  Heath,  Salisbury, 
fttley,  Leicester,  Oxford,  Wisbech,  Eccles,  Stonyhurst,  Cockermouth,  Attenheads,  Silloth,  and 
ell ;  on  the  5th  at  Silloth ;  on  the  i6th  at  Weybridge  Heath ;  and  on  the  17th  at  Silloth.  On 
^th  of  March  at  Silloth,  ByweU,  and  North  Shields. 

toto  felly  on  the  2nd,  3rd,  4th,  5th,  i6th,  17th,  24th,  and  25th  of  January,  and  on  the  8th, 
,  15^1,  17th,  1 8th,  and  26th  of  February  at  several  stations.  On  the  7th  and  8th  of  March  at 
ton ;  and  on  the  9th,  loth,  nth,  and  12th  all  over  the  country. 

ail  fell,  on  7  days  in  January,  5  days  in  February,  and  10  days  in  March. 

}g  was  more  than  usually  prcTident  during  the  quarter. 

uif  buds  fast  appeared — 

Jie  Field  Elm,       the  earliest  February    8,  at  Eastbourne ;  the  latest  March  23,  at  Carlisle. 
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„  Plnm, 

rf  Cherry, 


It 


It 


March      18,  at  Weybridge ; 
January   19,  at  Eastbourne ; 
January   12,  at  Eastbourne ; 
February    8,  at  Eastbourne ; 
March      21,  at  Helston  ; 
March        3,  at  Helston  ; 
February  14,  at  Llandudno ; 
March        2,  at  London ; 
March      25,  at  Miltown ; 


II 

91 
19 
91 


II 
II 
11 


March  30,  at  Quemsey. 
March  15,  at  Carlisle. 
March  25,  at  Carlisle. 
March  14,  at  Guernsey. 
March  31,  at  Guernsey. 
March  38,  at  Guernsey. 
March  20,  at  Wisbech. 
March  26,  at  Silloth. 
March  31,  at  Oxfi>rd. 


xtUow  arrived,  on  the  8th  of  March  at  Taunton. 
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METEOROLOGY    OF    ENGLAND, 

DURING  THE  QUARTER  ENDINC   JUNE   30,  1874. 
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Remarks  on  the  Weather  during  the  Quarter  ending  June  ^otii,  1874. 

By  Jambs  Glaisher,  Esa,  F.R.S.,  f^c. 

The  Varm  period  which  set  in  on  13th  March  (the  excess  of  the  daily  temperature  of  which 
orer  daily  averages  till  the  end  of  March  was  ^^)  continaed  with  very  Klight  exceptions  throughout 
April,  the  average  daily  excess  of  tempi>rature  for  this  month  hcing  4^.  On  several  days  towards 
the  end  of  the  month  the  days  were  very  warm,  the  excesses  heing  as  large  as  10°  to  13°.  On 
1st  May  a  cold  period  set  in,  and  continued  without  exception  till  the  21st ;  these  three  weeks  of 
low  temperatore  were  very  painful,  following  so  immediately  the  heat  of  the  preceding  seven  weeks. 
A  period  of  warm  weather  then  occurred  m>m  22nd  May  to  nth  June,  the  average  daily  excess 
of  temperature  heing  4^°,  and  from  this  tune  to  the  end  of  the  quarter  low  temperatures  prevailed, 
the  deficiency  of  daily  temperature  umountinff  to  nearly  4^°. 

Hie  mean  temperature  of  April  at  Greenwich  was  6*3  higher  than  that  of  March  ;  that  of  May 
vms  only  0^*5  higher  than  that  of  April,  while  that  of  June  was  7*^*5  above  that  of  May.  (From 
preceding  33  years' observations  the  mean  temperature  of  April  is  higher  thau  that  of  the  March  by 
5^-5,  that  of  May  higher  than  that  of  April  by  5°*  8,  and  that  of  June  than  that  of  May  by  6**'  i). 

The  mean  temperature  of  April  above  that  of  March  over  the  whole  country  was  5;J-°  nearly ; 
the  mean  temperature  of  ^hxy  was  at  ni;iny  places  lower  than  that  of  April,  but  taking  the  mean  of 
all,  the  excess  over  April  was  o***  2.  The  excess  of  June  over  May,  obtained  from  all  the  stations 
was  7  J^  nearly,  the  increase  at  southern  stations  bein^  about  a  dep^ree  less  than  this  amount,  and 
at  northern  stations  about  a  degree  more. 

Hie  readings  of  the  barometer  at  1 59  feet  above  sea  level  were  variable,  but  generally  below 
their  averages  from  the  ist  to  the  14th  of  April ;  the  lowest  reading  in  the  month  beinf?  29*0  ins. 
on  the  nth.  From  the  15th  to  the  2Sth,  a  steady  increase  wiis  experienced,  and  the  maximum 
30 '  2  in.4.  (the  highest  reading  in  the  month)  wiis  attained  on  the  last  named  day.  Throughout 
the  month  of  ^lay  the  reading  of  the  barometer  was  alternately  above  and  below  its  average, 
the  highest  reading  being  30*  2  ins.  on  the  iCth,  and  the  lowest  29*3  ins.  on  the  23d. 

In  June  the  barometer  reading  was  above  its  average  from  the  ist  to  23rd,  below  from  the 
84th  to  the  29th,  and  again  above  on  the  30th.  The  highest  reading  in  the  month  was  30*4  ins. 
on  the  15th,  and  the  lowest  was  29*4  ins.  on  the  26th. 

At  Greenwich  the  decrease  of  atmospheric  pressure  from  March  to  April  was  0*309  in.,  the 
increase  from  April  to  May  was  0*099  ^°>  ^'hile  that  from  May  to  June  was  o*  136  in.  The  mean 
increase  from  all  stations  from  April  to  May  was  0*307  in.,  being  somewhat  larger  at  southern, 
and  ftmaller  at  northern  stations  ;  from  May  to  June  the  increase  was  o*  132  in.  bein<r  less  than  this 
amount  at  southern  and  larger  at  northern  stations,  and  the  further  increase  from  May  to  Juue 
'was  0*122  in.,  the  increase  being  greater  than  this  value  at  midland  stations,  and  less  both  at 
aoutliem  and  northcni  stations. 

The  mean  temperature  of  April  was  so'^'o  being  4°'0  higher  than  the  average  of  103  years, 
and  a*''9  higher  than  that  of  the  preceding  t^t^  years.  It  was  higher  than  in  1873  by  4°'i,  and 
higher  than  in  1872  by  1^*7. 

Going  hack  to  the  year  1771  there  have  been  but  5  Aprils  of  so  high  a  temperature  as  in  1 874,  viz. : 
The  year  1779  when  the  mean  tenipenituro  of  Apnl  was  50°*  7. 
„         1821  ..  50°*4. 

...         1844  ,.  ..  51  *7» 

1865  ,,  ,.  $2°'^. 

»         1869  „  ,.  50° -3. 

The  mean  temperature  of  May  was  50-' '5,  being  2^'o  lower  than  the  average  of  103  years,  and 
a** '4  lower  than  that  of  the  preceeding  ^i^i  years,  it  was  o"*  1  and  o°'4  colder  than  in  1873  ami  1872 
pesTCctively. 

The  mettn  temperature  of  June  was  58^*0  being  respectively  o°'2  nnd  i°*o  lower  than  the 
averages  of  103  years,  and  the  prece<liug  ^^  years;  it  was  0^*9  below  the  corres|)onding  value 
f6T  1873,  and  i°-  2  below  tliat  of  1872. 

7%«  mean  temperature  of  the  quarter  was  5  2''*  8,  the  average  tt?niperature  for  the  second  3 
months  of  the  year  as  deduced  from  the  previous  103  years  is  5  2*^ '2,  and  as  deduced  from  the 
preceding  ^3  years  53^*0  ;  showing  that  the  excess  of  temperature  for  the  quarter  over  the  former 
is  o***6,  and  the  defect  below  the  latter  o°*2. 

The  mean  high  day  temperatures  were  3° '7  and  o"*!  higher  than  their  resiKictive  averages  in 
April  and  June,  and  1^*3  lower  in  May. 

T*he  mean  low  night  temperatures  were  respectively  3° '3  and  i°*7  below  their  averages  in  May 
and  June,  and  2^'  i  above  in  April. 

The  mean  daily  ranges  of  temperature  were  greau^r  than  their  respective  averages  in  April. 
MaVf  and  June  by  i®'7,  2®'o,  and  x°*8  respectively. 

The  fall  of  rain  in  April  was  i'4  inches,  being  0*3  inch  below  the  average,  in  May  it  was 
0*4  inch  only,  and  in  June  it  ^as  2*4  inches,  being  o*  5  inch  above  the  average. 

Since  the  year  18 15  there  have  been  9  Mays  with  falls  of  rain  of  less  than  one  inch,  viz.,  the  fall 
In  the  year  1823  was  0*8.        In  the  year  1844  was  0*4.        In  the  year  1857  was  0*6. 
„  1829    „    0-6.  „  1848     „    04.  „  1870    „    05. 

>»  1833     »    o'2.  .,  1851     „    0-8.  „  1871     „    06. 

This  continaed  deficiency  of  raiu  is  very  remarkable,  and  it  seems  to  be  genenil  over  the  whole 
country,  at  Greenwich  the  fall  of  rain 

In  the  4  months  ending  April  was  3*79  inches,  being  2*96  inches  less  than  the  average. 

i>       5         »  n      April    „    4*09       „         „      4*66      „  „ 

In  the  5  months  ending  May  was  4*  19  inches,  being  4*70  inches  less  than  the  avei-age. 

»>       6        w  ,.        May    „     4*49        ,,         „      6*40      „  ^. 

la  the  6  months  eodiog  June  was  6-59  inches,  Viemp;  4*25\\\v:\\es\es%>\\»\\V\\<i  wc<iv\«^«« 

f      7        f>  ,i       'Tmw    .,     6  89        .,         .„       5»'f)^      „ 
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Beck  to    the  yeu  i8ij  : — In  the  4  month!  ending  April,    dieie  ii  onlj 
■malleT  fijl  thao  in  this  year,  vii,,  in  1854  when  the ' '-"'    " 

Ilk  the  5  montbl  ending  April,  there  ii  do  inat&nce 
in  the  year  18J4  when  the  amount  voa  4-3  inches. 

In  the  J  moDths  eading  May,  there  is  no  ingtance  of  to  tmall  a  &11 ;  the  Qeare«t  B{fraB(h  »• 
in  the  year  1870,  when  the  amouDt  was  4'9  inches. 

In  the  6  moDthB  ending  May,  there  ii  no  instance  of  so  little  rain;  the  □««««  ippiOMhvMa 
the  year  1847,  when  the  amount  wae  7'i  inches. 

In  the  6  mooths  ending  June,  the  fUl  in  the  year  187a  wat  j'j  inches  only,  bdng  i4  indiloi 
than  in  this  year ;  the  nearest  smalleBt  amount  recorded  was  in  the  year  1854,  when  me  lauM 
waa  7'ainchea. 

In  the  7  months  ending  Jane,  there  is  no  instance  of  m>  Bmall  a  fidl ;  the  nearect  appnach  m 
in  the  year  1870,  when  the  amoant  was  8- 1  inchea  being  i  'i  inch  greater,  n  that,  11  nu  ltd  it 
trattworthy  records  extend,  the  fall  of  nun  from  Dumber  1873  to  June  1874,  both  aoA* 
inclusive,  is  the  smallest  on  record. 

The  average  duration  of  the  diSerent  directions  of  the  wind  referred  to  dght  poinli  cf  111 
compass,  and  the  duration  of  each  direction  in  each  month  in  the  quarter,  were  at  follows :— 
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Tite  *■  ngns  denote  excesses  over  averages ;  in  the  month  of  April  the  largest  nmnben  « 
opposite  to  Uie  W.  and  S.W.  winds,  in  May  to  the  N.  and  W.  winds  ;  and  in  June  to  N.E.  udB. 

The  —  signs  denote  defect  below  averages ;  in  April  the  largest  numbers  are  opposite  to  fti 
N.  and  N.E.  winds ;  in  May  to  the  S.W.  and  S.  winds ;  and  in  June  to  the  S.W.  and  N.W.  windi 

Thus  the  prevailing  winds  in  April  were  W.  and  8.W.;  in  May,  N.  and  W.,  and  in  Jut, 
N.E.  and  E. 
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rSiii.(f(r»toniti  occurred,  on  the  .ird  of  April  at  Carlisle ;  on  the  4th  at  Guernsey  and  Hull; 

on  the  Jth  at  Eeclea  ;   on  the  6th  at  BywclJ  ;  on  tht?  glh  at  Stonyhurst ;  and  on  the  1  ath  at  Hnll. 

Oa  the  3Td  of  May  at  Taunton  ;  on  the  4th  at  Guernsey ;  on  the  6th  at  liverpool,  Eoclef,  aal 

Leeds;  on  the  7th  at  Guemscy,  Cai^ngton,  aoA'WWbBeh-,  on  the  8lh  at  London  j   on  the  9th  at 

Ooemsey  and  Llandudno  ;  on  the  aist  ftll*o4oo-,  oa  ■eDeii4W^e«i'<n&«t  Heath  and  Carding- 

ton;   on  the  J4thatSali«btifyMidNotwicti-,  on.&eii,&»l.O*>wot,  ^^'^^^^^^'S^^;^^^***? 

Heath,  London,  I*ice«ter,  Royrtmi,  C>raingtoii,ai.4-«;^>-,  «A^^^*^^^^^ 

the  2uk  of  June  at  Citrdinpon  ■  on  Ihe  6th  wStt»ft.fte\4T<«»»  -,  ot.'ftvt  «T.6.*xC«i»*™s-««» 
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wich,  and  Hall ;  on  the  24th  at  Helston,  Taunton,  Wejbridge  Heath,  Strathfield  IHirgiBS, 
U>yBton,  Cardington,  Norwich,  Eccles,  Hull,  Stonyhurst,  and  North  Shields ;  on  the  25th 
rton,  Norwich,  Hull,  Silloth,  and  Miltown  ;  on  the  26th  at  Halifax  and  Allenheads ;  on 

Halifax,  Allenheads,  and  Miltown ;  and  on  the  29th  at  North  Shields  and  Miltown. 
was  heard,  but  lightning  wtu  not  seen  in  April  on  7  days  ;  in  May  on  1 2  days,  and  in 

days.  ^ 

f  iffas  seen^  but  thunder  toas  not  heard,  on  the  3rd  of  April  at  Silloth  ,  on  the  4th  at 
1  and  Stonyhurst ;  and  the  1 2th  at  Allenheads.     On  the  7th  of  May  at  Hastmgs  ;  on 

Helston  and  Llandudno ;  on  the  9th  at  Portsmouth  and  Hastings ;  on  the  nth  at 
and  on  the  29th  at  Helston.  On  the  4th  of  June  at  Hastings ;  on  the  8th  at  Wey- 
th  ;  on  the  loth  at  Guernsey  ;  and  on  the  26th  at  Carlisle. 

hs  were  seen,  on  the  ist,  2nd,  3rd,  and  4th  of  Apnl  at  Halifax ;  on  the  5th  at  Oxford ; 
at  Portsmouth,  Oxford,  and  Halifax ;  on  the  lotn  at  Portsmouth,  Oxford,  and  Halifax ; 
h  at  Portsmouth  and  Oxford;  on  the  15th  at  Oxford  and  Halifax;  on  the  17th  at 
on  the  19th  at  Carlisle;  on  the  22nd  and  24th  at  Halifax ;  and  on  the  28th  at  Ports- 
Q  the  2nd,  5th,  8th,  loth,  14th,  and  17th  of  May  at  Hali&x  ;  on  the  2i8t  at  Oxford 
star;  on  the  27th  at  Halifax ;  on  the  28th  at  Wisbech;  and  on  the  30th  at  Haliiax. 
of  June  at  Halifax  ;  on  the  3rd  at  Oxford  and  Halifax ;  on  the  4th  at  Liverpool  and 
n  the  6th  at  Oxford  and  Halifax ;  on  the  9th,  loth,  13th,  and  22nd  at  Halifax  ;  on  the 
,'ybridge  Heath,  Oxford,  and  Halifax ;  on  the  26th  at  Halifax  ;  on  the  28th  at  Oxford 
s ;  and  on  the  29th  at  Halifax. 

tlos  were  seen,  on  the  3rd,  19th,  and  22nd  of  April  at  Halifax  ;  on  the  23rd  at  Leicester ; 
h  at  Leicester  and  Oxford ;  on  the  27th  at  Leicester  and  Halifax;  and  on  the  28th 
nth,  Salisbury,  and  Eccles.     On  the  20th  of  June  at  Oxford;  on  the  28th  atWeybridge 
I  on  the  29th  at  Weybridge  Heath,  London,  and  Oxford. 
Creoles  were  seen,  on  the  3rd  of  June  at  Oxford  and  Liverpool;  and  on  the  13th  at 

/,  on  the  I  St  of  April  at  Bradford ;  on  the  2nd  at  Royston ;  on  the  3rd  at  Allenheads ; 

at  Halifax,  Stonyhurst,  Carlisle,  and  Bywell ;  and  on  the  i^th  at  Halifax  and  Allen- 

the  3rd  of  May  at  Allenheads ;  on  the  4th  at  Halifax  and  Allenheads  ;  on  the  6th  at 

;  on  the   7th  at  Bradford  and  Allenheads ;  on  the  8th  at  Hastings,  Streatley,  and 

;  on  the  9th  at  Bradford  and  Allenheads ;  and  on  the  loth  at  Halifax  and  Allenheads. 

in  April  on  ix  days,  in  May  on  11  days,  and  in  June  on  the  23rd  at  Guernsey,  and 

at  Weybridge,  Streatley,  Oxford,  Royston,  Cardington,  Hull,  and  North  Shields. 

liled  on  the  loth  of  April  at  Gloucester  ;  on  the  nth  at  North  Shields  ;  on  the  12th  at 

n  the  1 5th  at  London  ;  on  the   19th  and  20th  at  Helston;  on  the  21st  at  Guernsey, 

d  North  Shields  ;  on  the  23rd  at  North  Shields  ;  on  the  26th  at  London,  Bywell,  and 

Ids  ;  and  on  the  27th  at  Bywell  and  North  Shields.     On  the  14th  of  May  at  Allen- 

the  16th  at  Miltown  ;  on  the  22nd  at  Allenheads  ;  on  the  23rd  at  Llandudno,  Hali&x,  and 

;  on  the  24th  at  Hastings,  Oxford,  Llandudno,  Eccles,  Halifax,  and  Allenheads  ;  on 

t  Wisbech,   Llandudno,   Halifax,  Allenheads,  and  North   Shields ;    on  the  a6th  at 

Llandudno,  Halifax,  and  Miltown  ;  and  on  the  28th  at  Llandudno.     On  the  5th  of  Jane 

no  ;  on  the  7th  at  London ;  on  the  i5tb,  i6th,  and  X7th  at  Allenheads  ;  on  the   19th 

ind  North  Shields  ;  and  on  the  20th  at  London. 

the  earliest,  April    7,  at  Oxford  ;  the  latest,  May    20,  at  HulL 

April  10,  at  Oxford  ;  „  May    20,  at  Hull. 

April  20,  at  Guernsey ;  „  May    29,  at  Hull. 

April    9,  at  Wisbech ;  „  May     8,  at  Hull. 

April    6,  at  Strathfield  Turgiss  ;  „  May    1 2,  at  Hull, 

lut,         „           April    8,  at  Wisbech  ;  „  May    22,  at  Hastings. 

>plar       „           April    6,  at  Helston ;  „  April  26,  at  Hastings. 

April    3,  at  Osborne  ;  „  May     2,  at  Hull  and  Silloth. 

April  20,  at  Miltown ;  „  May    14,  at  HulL 

April  10,  at  Oxford  ;  „  April  26,  at  Weybridge  Heath. 


If 


»♦ 


m- 


»> 
It 


April  13,  at  Helston  ;  „  April  30,  at  Miltown. 

June    6,  at  Strathfield  Turgiss ;  „  June  22,  at  Weybridge  Heath, 

e,  ,,  May    19,  at  Strathfield  Turgiss ;  „  June  23,  at  HuU. 

ish,         .,  April  27,  at  Weybridge  Heath;  „  May    25,  at  Hastings. 

.,  May    24,  at  Strathfield  Turgiss;,,  June  25,  at  Hastings. 

,,  April  15,  at  Helston  ;  „  May    15,  at  Hull. 

3m,         ,.  April    5,  at  Weybridge  Heath  ;  „  May     3,  at  Hull. 

le,  „  April  19,  at  Oxford ;  „  April  30,  at  Hull. 

April  14,  at  North  Shields  ;         „  April  25,  at  Strathfield  Turgiss. 

April    4,  at  Silloth ;  „  April  20,  at  Hastings. 

April    3,  at  Silloth  ;  „  April  10,  at  Hull. 


ji 


•  I 


>> 


If 


June  7,  at  Weybridge  Heath ;  „  June  26,  at  Hull. 

June  6,  at  Strathfield  Turgiss  ;  „  June  15,  at  Cockermouth. 

June  4,  at  Helston ;  „  June  24,  at  Cockermouth. 

June  8,  at  Helston  ;  „  June  25,  at  Cockermouth. 


April    I,  at  Osborne ;  .,        May      ^^  ai  Truoeo. 

April  18,  at  Royston  ;  „        A^ril  ^^,^X.C»Jl^Km!^fi«ft- 

„  April  X  ly  at  ByweU  ;  „        KpfiX*^,«X"^^%Noiv. 
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METEOROLOGY   OF   ENGLAND, 

DURING  THE   QUARTER   ENDING  SEPTEMBER   30,  1874. 

•RTCifATtTTj^  ON  THE  WeATHBB  DURING  THE  QUABTEB  ENDING  SEPTEMBER  30TH,  1874. 

By  James  Glaisheb,  Esq.,  F.B.S.,  jfc. 

The  eold  weather  which  prevailed  during  the  last  three  weeks  of  June,  was  succeeded  at  the 
beginning  of  July  by  weather  which  was  generally  warm,  but  frequently  cold ;  the  average  daily 
excess  over  the  average  daily  temperature  till  the  2nd  August  was  2^°.  A  period  of  moderately 
cold  weather  followed,  and  the  daily  temperatures  were,  with  the  exceptions  of  a  few  warm  days, 
below  their  averages  till  the  19th  day  of  September,  the  averaee  daily  deficiency  for  the  48  days 
ending  19th  September  was  1° ;  from  the  20th  of  September  the  weather  was  warm  till  the  end 
of  the  quarter,  the  average  daily  excess  being  as  large  as  5°.  The  mean  temperature  of  July 
was  6^*4  higher  than  in  June  ;  that  of  August  was  4°'i  lower  than  iu  July  ;  and  that  of 
September  was  2^*4  below  that  of  August.  (From  the  preceding  33  years*  observations  the  mean 
temperature  of  July  is  higher  than  that  of  June  by  3^'  2  ;  that  of  August  is  o°'8  lower  than  July  ; 
and  September  4°*  2  lower  than  in  August.) 

The  mean  temperature  of  July  above  that  of  June  over  the  whole  country  was  6^0 ;  that  of 
August  below  that  of  July  was  3°*  8 ;  and  that  of  September  below  August  was  2"^  *  2.  the  mean  tem- 
perature of  July  over  that  of  June  was  largest  in  the  Midland  Counties,  and  was  smallest  both  at 
extreme  Northern  and  Southern  stations.  The  decrease  from  July  to  August  and  from  August 
to  September  were  nearly  the  same  at  all  places. 

The  readings  of  the  barometer  at  159  feet  above  the  level  of  the  sea  were  variable,  but 
generally  above  their  averages  from  the  ist  to  the  19th  of  July ;  the  highest  reading  in  the  month 
being  30  *  I  ins.  on  the  6th.  From  the  20th  to  the  29th  the  readings  were  below  their  averages, 
the  minimnm  reading  for  the  month  (29*5  ins.)  occurring  on  the  28th.  Ou  the  30th  and  31st 
the  values  were  again  in  excess,  but  only  to  a  small  amount. 

In  August  the  barometer  readings  were  generally  below  their  averages  from  the  ist  to  the 
f4th,  above  frx>m  the  15th  to  the  26th,  and  again  below  frx>m  the  27th  to  the  end  of  the  month. 
The  highest  reading  in  the  month  was  30*3  ins.  on  the  2 ist,  and  the  lowest  29*3  ins.  on  the  14th. 

From  the  ist  to  the  12th  of  September  the  barometer  readings  were  all  below  their  averages, 
the  lowest  reading  in  the  month  being  29*3  ins.  on  the  9th.  From  the  13th  to  the  30th  the 
readings  were  alternately  above  and  below  their  averages  for  short  periods.  The  highest  reading 
in  the  month  was  30*2  ins.  on  the  14th. 

At  Qreenwioh  the  mean  decrease  of  atmospheric  pressure  from  June  to  July  was  0*113  in., 
that  from  July  to  August  0*043  in.,  and  that  from  August  to  September  0*031  in. 

The  mean  decrease  from  all  stations  from  June  to  July  was  o*  125  in. ;  from  July  to  August 
was  0*060  in. ;  and  from  August  to  September  was  o*  046  in.  The  decrease  from  month  to  month 
was  nearly  the  same  at  all  stations. 

The  mean  temperature  of  the  air  for  July  was  64^*4,  being  respectively  2^*8  and  2^*2  higher 
than  the  averages  of  103  years,  and  the  preceding  $3  years;  it  was  i°'o  higher  than  that  of 
1873  and  o°*6  lower  than  that  of  1872. 

7^  mean  temperature  of  August  was  60^*3,  being  0^*5  lower  than  the  average  of  103  years,. 
and  I®*  I  lower  than  that  of  the  preceding  3$  years,  it  was  respectively  2° '4  and  o°*7  lower  than 
the  corresponding  values  in  1873  and  1872. 

7^  mean  temperature  of  September  "was  57^*9,  being  respectively  i°*4  and  o°*7  higher  than 
the  averages  of  103  years,  and  the  preceding  33  years;  and  3^*2  and  0^*5  respectively  higher 
than  those  recorded  in  the  month  of  September  in  the  years  1873  and  1872. 

llie  mean  high  day  temperatures  of  the  air  were  4^*7  and  0^*7  higher  than  their  respective 
averages  in  July  and  September,  and  0*^*9  lower  in  August. 

The  mean  low  night  temperatures  were  respectively  0^*4  and  i°*2  higher  than  their  averages  in 
July  and  September,  and  i^*6  lower  in  August. 

Hie  mean  daUy  ranges  of  temperature  were  greater  than  their  respective  averages  in  Joly  and 
August  by  4° '3  and  o®*8,  but  that  for  September  was  lower  by  o°*4. 

Aerefore  the  days  and  nights  of  July  and  September  were  warm,  particularly  the  nights  in 
September  are  thus  distinguished ;  the  lowest  reading  of  a  thermometer  at  night  in  this  month 
was  43^*4 ;  usually  the  temperature  at  night  in  September  declines  several  times  below  40%  and  at 
times  to  32° ;  in  the  year  1868  the  lowest  reading  was  nearly  the  same,  and  there  is  no  other 
instance  back  for  many  years.        « 

The  faU  of  rain  in  July  was  2*6  ins.,  being  0*1  in.  above  the  average;  in  August  it  was 
1*4  ins.,  being  1*0  in«  below  the  average,  and  in  September  it  was  2*2  ins.,  being  0*2  in.  below 
the  average. 

The  fall  of  rain,  therefore,  continues  remarkably  deficient : 

Ins.  Ins. 

In  the  7  months  ending  July     >     it  was  9*17,  being  4*  18  less  than  the  average. 

8  »  ,,        -        »       9*47      ,1     S'85  i> 

8  „  August-       „      10*61       „     5*13  „ 

9  II  »  11      10*91      »      ^'80  „ 
9             „           September    ^     12*83      „     5*37               „ 

10  „  „  «     13-13      „      7*04  ^  ,        ,.. 

Back  to  the  year  1815  : — There  are  only  three  instances  of  a  rail  of  rain  mthe  7  months 
ending  July  being  less  than  0*2  ins.,  viz.,  in  1847,  ^hen  it  was  8*2 Ins.;  in  1864,  when  it  was 
8*3  ins. ;  and  in  1870,  ^.  hen  it  was  7  '3  ins. 

There  are  two  instances  of  less  rail  than  9*5  ins.  in  the  8  months  eliding  July,  viz.,  in  1847, 
when  it  wag  g  '$  ins, ;  and  in  1864^  when  it  was  altto  9*  ^  Vnft« 
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in  tbe  S  month*  ending  AngntC,  nt,  m  iS^ 
in  i8;<^  9  "3  ins. 
0*9  inj.  in  the  9  mootlu  ending  Angotl, fit. 


There  are  four  iiutaiiccsof  lenUls  than  io'6  ini. 
io'4iD8. ;  in  1S47,  lo'zim-i  in  1S64, 9'6iD». ;  and 

There  it  0DI7  one  in^tjitice  of  a  smaller  Ml  than  i< 
in  1864,  when  (he  fall  was  lo'  7  int. 

Thffle  aie  three  ioBtiutces  of  emalleT  &11b  than  it'8  idl  in  tbe  9  months  tnding  Scptembtr,  fii, 
in  1847,  11 '8  ins.;  in  1864,  11-4  ini.-,  and  in  1S70,  10-9  !□>. 

There  ia  onlj  one  inBtance  of  a  uoaller  foil  than  13'  i  Int.  in  the  10  mondu  endiag  6c{ilrBba, 
vii.,  in  1S47,  when  it  waa  ii-9  int. 

lie   average  duration  of  the  diA^nt  directiont  of  the  wind  refeired  to  d|^  pctett  of  dt 
GOmpaaa,  and  the  duration  of  each  direction  in  each  month  in  the  qnarter,  wemMMIowi>- 
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■t-   tignt  denote  excetaea  over  averagei ;  in  the  months  of  Jolr  and  Angost  ll 
•s  affected  with  this  mgn  is  the  W.  wind,  and  in  September  the  S. W.  wind. 

—  ligns  denote  defects  below  arera^a ;  io  July  the  largem  nomber  with  thit  n 
1 ;  in  Aogutit  ia  both  the  N.  and  8.  winds ;  and  in  September  the  N3.  wind. 
i  the  prevwling  winds  throughoat  tbe  quarter  have  been  W.  and  S.W. 


All 

». 

p.^.. 

»tSi„. 

w.t« 

sIUm 

^. 

•'•i" 

vm. 

.-,. 

reui. 

»,. 

nut. 

Hud. 

Z! 

.». 

..... 

sr- 

Si 

th 

+j:i 

io;q 

^o°? 

|! 

ih 

|! 

S: 

m;o 

fi 

ia. 

8 

« 

«— 

"■■ 

«■. 

■»■■ 

"■■ 

"■'    1   ■•■' 

«■■ 

«•. 

«•. 

W» 

o-ua 

Mm. 

.-. 

-•■ 

Moiraii 

"'S" 

Euomelm. 

ap 

Bl 

iln. 

ss'; 

—  1 

--"--"■ 

■s- 

I. 

.-. 

DIB. 
(»m 

5 

JSL 

H-f- 

of"e 

«•&.!*" 

.1 

S""- 

a 

+a 

s'is  «s 

m 

riiifi 

i 

! 

i 

1 

11 

is 

Uuu- 

" 

.    |. ■»=-■«. 

Sum       Som 

«« 

...  j ,™  1 .-, 

Umt 

w 

!B  (-)  ilgnUa  balon  Uu  >i 

TTiiDH^frslorms  occntrtd,  on  the  glh  of  Jnty  at  Gnemsey,  Osborne,  Forltmonlh,  Brightmi, 
Strathfield  Torgita,  and  Hutiogai  on  the  loth  at  Strathfield  Turgist,  Streatley,  Rojaton,  and 
CardiDgton;  on  the  nth  at  Weybridge  Heath  and  Streatley ;  on  the  iglh^t  Carliale;  on  the  loih 
at  Norwich,  Caleethorpc,  Hull,  Cockermouth,Alienbeadl,8iUoth,  and  By-weli',  on  iho  iiat  at  Oxford, 
Leicester,  Cardiugton,  Norwich,  Wisbech,  Halifai,  Calcethorpe,  Bradford,  Leeds,  Cocienuouth,  C»r- 
lille,  and  BywcU  ;  on  the  12nd  at  B^cles,  Stooyhurst,  Silloth,  and  Carliale  ;  on  the  13rd  at  Leicester, 
Hoj'stoD,Ciilinglon,Norwich,Wiebech,Calcethorpe,Bcadford,A]lenheada,Bywell,andNorth  Shields; 
on  the  14th  atBrigbtoD,Taunton,  Salisbury,  Streatley,  GloacesIer,RojrHton,  Cardington,  Sumerlejion, 
Norwich,  Uandudno,.  and  Hall  ;  on  the  25tb  at  Norwich;  on  the  zSth  at  Norwich,  Hawaiden, 
Baiifai,  Ball,  Bradford,  and  Leeds  -,  on  the  igth  at  Oabome,  Fortamouth,  Haatinga,  SlteaCUy, 
Ckrdington,  Somerlerton,  Wisbech,  Calcetl\oc^,  tmd'Snrib  %kud^  (Vii  1^  jidof  Angnst  at 
Ball;  on  tbe  7th  at  MUtown;  on  the  Bdial'VJiBbt';\itaii'E*c\«-,  -att  liui  ijCn  «.'^trfi»ojso(ii»sA 
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Bceles;  on  the  loth  at  Salisbuiy,  Cardington,  Somerleyton,  Calcethorpo,  Ecdes,  North  Shields,  and 
ifiltown;  on  the  13th  at  Eccles,  Stonjhurst,  Cockermouth,  Allenheads,  Silloth,  Carlisle,  and  North 
Shields  ;  on  the  25th  at  Royston  and  Cardington ;  on  the  28th  at  Stonyhurst  ;  and  oa  the  29th  at 
Hcston,  TmrOy  Salisbury,  Royston,  Cardington,  Somerleyton,  Wisbech,  Hull,  Cockermoath,  and  Car- 
lisle. On  the  2nd  of  September  at  Llandudno,  Eccles,  Halifax,  Hull,  Stonyhurst,  Leeds,  and  North 
Shields  ;  on  the  3rd  at  Truro,  Osborne,  and  Carlisle  ;  on  the  9th  at  Truro,  Osborne,  Bournemouth, 
Wejbridge  Heath,  Cardington,  Wisbech,  Ek;cles,  Stonyhurst,  and  Silloth  ;  on  the  loth  at  Hull  and 
Stonyhurst ;  on  the  21st  at  ^enheads  and  Carlisle ;  on  the  23rd  and  27th  at  Calcethorpe ;  on  the 
29th  at  Silloth ;  and  on  the  30th  at  Guernsey,  Portsmouth,  Barnstaple,  and  Calcethorpe. 

lender  was  heard,{hut  Hghtning  was  not  seen,  on  the  2nd  of  July  at  Stonyhurst ;  on  the  loth  at 
Aldershot  Gamp  and  Calcethorpe ;  on  the  i  ith  at  Hastings  and  Hull ;  on  the  i6th  at  Cockermouth ; 
on  the  20th  at  Gloucester,  Stonyhurst,  and  Allenheads;  on  the  21st  at  Ha  warden,  Hull,  Stony- 
hunty  Allenheads,  and  Silloth  ;  on  the  22nd  at  Allenheads ;  on  the  23rd  at  Gloucester,  Hawarden, 
Bcclcs,  Hali&x,  and  Hull ;  on  the  24th  at  Osborne,  Weybridge  Heath,  Leicester,  Wisbech,  Calce- 
thorpe, Stonyhurst,  Allenheads,  and  Silloth  ;  on  the  25th  at  Calcethorpe  ;  on  the  27th  at  Helston 
and  Boyston ;  on  the  28th  at  Guernsey,  Somerleyton,  Calcethorpe,  Eccles,  Stonyhurst,  Cocker- 
mouth,  Silloth,  and  Carlisle  ;  and  on  the  29th  at  Oxford  and  Allenheads.  On  the  5th  and  7th  of 
August  at  Hull ;  on  the  loth  at  Streatley,  Bayston,  and  Halifax  ;  on  the  13th  at  Halifax ;  and  on 
the  29th  at  Strathfield  Turgias,  Boyston,  Eccles,  and  Silloth.  On  the  ist  of  September  at  Strath- 
field  Turgiss  ;  on  the  2nd  at  Gloucester,  Cockermouth,  and  Allenheads ;  on  the  4th  at  Osborne  ; 
on  the  9ih  at  Leicester,  Boyston,  Somerleyton,  Carlisle,  and  Bywell ;  on  the  loth  at  Portsmouth, 
Weybridge  Heath,  Oxford,  and  Eccles;  on  the  21st  at  Hastings  and  Eccles  ;  on  the  23rd  at 
Soxnerleyton  and  Stonyhurst ;  on  the  24th  at  Calcethorpe  ;  on  the  29th  at  Carlisle ;  on  the  30th  at 
W^bridge  Heath. 

JLightning  was  seen,  but  thunder  was  not  heard,  on  the  9th  of  July  at  Taunton,  Weybridge 
Heath,  Oxford,  and  Cardington  ;  on  the  loth  at  Brighton,  Hastings,  Weybridge  Heath,  Oxford, 
Leicester,  and  Boyston;  on  the  14th  at  Silloth;  on  the  19th  at  Hastin<^ ;  on  the  22nd  at 
Hawarden  and  Halifax ;  and  on  the  27th  at  Leicester,  Cockermouth,  and  Carlisle.  On  the  3rd 
of  August  at  Allenheads;  on  the  8th  at  Oxford  and  Allenhead<«;  on  the  loth  at  Guernsey, 
Portsmouth,  Oxford,  Halifax,  Hull,  and  Leeds  ;  on  the  14th  at  Hull ;  on  the  28th  at  Carlisle; 
and  on  the  29th  at  Silloth.  On  the  2nd  of  September  at  Cardington,  Llandudno,  Allenheads,  and 
Silloth ;  on  the  4th  at  Calcethorpe ;  on  the  5th  at  North  Shields ;  on  the  9th  at  Portsmouth, 
Hastings,  Salisbury,  Hali&x,  and  Allenheads ;  on  the  21st  at  Somerleyton ;  on  the  22nd  and  23rd 
at  GKiemsey ;  on  the  27th  at  Guernsey,  Osborne,  Portsmouth,  Streatley,  Oxford,  and  Cardington ; 
and  on  the  28th  at  Hastings. 

•  f  Solar  halos  were  seen,  on  the  2nd  of  July  at  Halifax;  on  the  8th  at  Oxford  and  Hali&x  ;  on 
the  30th  at  Streatley,  Oxford,  and  Halifax;  and  on  the  27th  at  Calcethorpe.  On  the  7th  of 
August  at  Wisbech  ;  on  the  loth  at  Calcethorpe ;  and  on  the  27th  and  30th  at  Halifax.  On  the 
4th  of  September  at  Portsmouth  on  the  9th  at  Hastings ;  on  the  loth  at  Calcethorpe ;  on  the 
20th  at  Oxford ;  on  the  22nd  at  Hastings. 

Ztmor  halos  were  seen,  on  the  29th  of  August  at  Portsmouth.  On  the  22nd  of  September  at 
Hastings  ;  on  the  23rd  at  Leicester,  Wisbech,  and  Eccles ;  and  on  the  26th  at  Bournemouth  and 
Calcethorpe. 

Aurora  boreales  were  seen^  on  the  2nd  of  July  at  Halifax ;  and  on  the  22nd  at  Streatley.  On 
the  31st  of  August  at  Silloth. 

Hail  fell  on  3rd  of  July  at  Stonyhurst;  on  the  21st  at  Leicester;  on  the  24th  at  Weybridge 
Heath,  Norwich,  and  Wisbech;  and  on  the  28th  at  Hawarden  and  Halifax.  On  the  29th  of 
August  at  Truro,  Oxford,  Cockermouth,  and  Carlisle.  On  the  2nd  and  4th  of  September  at 
Oxford ;  on  the  8th  at  Eccles  ;  on  the  9th  at  Traro,  Osborne,  Boystoo,  Cockermouth,  and  Silloth ; 
on  the  loth  at  Guernsey,  Aldershot  Camp,  II  all,  and  Cockermouth  ;  on  the  24th  at  Calcethorpe  ;. 
on  the  29th  Cockermouth  and  Silloth  ;  and  on  the  30th  at  Silloth. 

Fop  prevailed  on  the  nth  of  July  at  Calcethorpe  ;  on  the  12th  at  Allenheads  ;  on  the  13th  at 
Hastings,  Calcethorpe,  and  Allenheads;  gnd  on  the  19th  at  Weybridge  Heath  and  Wisbech.  On 
the  ist  of  August  at  Guernsey;  on  the  13th  and  18th  at  Allenheads  ;  on  the  19th  at  Guernsey  and 
Dxfbrd;  on  the  20th  at  Calcethorpe  and  Allenheads;  on  the  21st  and  22nd  at  Oxford;  on  the 
13rd  and  25th  at  Allenheads  ;  and  on  the  26th  at  Oxford.  On  the  2nd  of  September  at  Oxford ; 
3n  the  6th  at  Allenheads  and  North  Shields  ;  on  the  7th  at  North  Shields  ;  on  the  8th,  9th,  and 
nth  at  Allenheads;  on  the  13th  at  Oxford ;  on  the  14th  at  Portsmouth  and  Taunton  ;  on  the 
1 6th  at  Portsmouth  and  Hali&x  ;  on  the  19th  at  Portsmouth  and  Taunton;  on  the  2 ist  at  Allen- 
tieads ;  on  the  23rd  at  Weybridge  Heath,  Strathficld  Turgiss,  Oxford,  Calcethorpe,  and  Hull ;  on 
the  24th  at  Weybridge  Heath,  Strathfield  Turgiss,  and  Gloucester  ;  on  the  25th  at  Portsmouth  and 
Carlisle;  on  the  26th  at  Helston,  Portsmouth,  Calcethorpe,  and  Carlisle;  and  on  the  27th  at 
Portsmouth,  Weybridge  Heath,  Strathfield  Turgiss,  Cardington,  Carlisle,  and  North  Shields. 

Wheat  cut,  on  i6th  of  July  at  Brighton ;  on  the  17th  at  Guernsey;  on  the  i8th  at  Osborne  and 
Streatley ;  on  the  22nd  at  Weybridge  Heath  ;  on  the  23rd  at  Cardington ;  on  the  27th  at  Hastings ; 
and  on  the  29th  at  Helston.  On  the  ist  of  August  at  Llandudno  ;  on  the  3rd  at  Silloth  ;  on  the 
loth  at  North  Shields  ;  on  the  nth  at  Calcethorpe  ;  and  on  the  12th  at  Bywell. 

Barley  cut,  on  the  24th  of  July  at  Weybridge  Heath  ;  and  on  the  31st  at  North  Shields.  On 
Oie  3rd  of  Angost  at  Helston ;  on  the  6th  at  Bywell ;  on  the  7th  at  Llandudno  ;  and  on  the  18th 
It  Calcethorpe. 

Oats  cut,  on  the  14th  of  July  at  Brighton  ;  and  on  the  21st  at  Weybridge  Heath.  On  the  Srd 
of  August  at  Llandudno;  on*  the  4th  at  Helston;  on  the  6th  at  Bywjll;  and  on  the  loth  at 
Calcethorpe. 


JHeUoroloffieal  Taile,  QuarUr  emdimff  StpUmber  jocA,  1874. 
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t METEOROLOGY    OF    ENGLAND. 
DURING  THE   QUARTER  ENDING   DECEMBER   31,  1B74. 
i 


s;+. 


BgMABSsoK  TUK  Weather  dueikg  theQdaktkb  kndiku  Ueckjiiiek  31ST, 

Bg  3i.vii&  Glaisues,  Es<k,  F.R.S.,  jr. 

nic  warm  period  which  bcgau  on  lotli  Scpti-mhcr  cndi.'d  on  iit  UctobiT,  unit  ■km  falliiAid  by 

dija  of  cold  woutfiCTj  ttw  ileBcicilcj  of  daily  mean  [innpcriiture  »a»  on  llic  aiuraj^   4". 

'   "      '  loth  Novnnber  tlic  weatlicr  wiu  wunu,  wit1i  llie  i;xci<p<iiin  of  thu  fi'W  dayH 

14th  OctobiT,  and  rnnu  iith  Novumbur  li>  14th  KuvumlH-r,  wliich  wcrt 

idiiig  , 


imh  October  ti 

10th  October  I        .  , 

The  avL'raee  daily  icmperalurc  of  ifao  41  days  I'lidiiig  loih  November  was  49''- 1 ,  cxceudii 
rcrage  by  l  '4.  The  exei-Mi  ovi'r  the  average  uii  Home  days  wm  u  Xatga  tta  S''  or  n".  I 
it  Novinnbcr  a  WTCrc  cold  period  set  in  and  contiiiaed  villi  fery  ^]i^]lt  exee|itinB8  till 
;  January  1875 1  thi^  averiiEe  daily  temperature  of  the  41  daya  eadiuf;  mi  tbis  day  was  j.j'''5>  beio;; 
fi  beloir  the  avciafiG.  The  temperature  on  severul  days  wa»  mure  (ban  10°  in  di'fi-et:  i>n  lotli 
\  9jnd  December  it  vrai  aboat  11" }  on  ijrd  DeeGinhiT  i(  was  n\'i  nn  iqtli  Deecmber  tij"  ;  on 
ft  Deeenbcr  1 1}°  ;  and  dd  Elie  last  day  of  llie  year  it  was  nx  large  as  ifij'  nearly.  On  (lirs  diiy 
»  mean  tcmpcmtiirc  was  11°'  l  only  ;  (he  day  hnng  painfuUy  cold.  The  following  are  all  (he 
imcen  of  mean  doily  temporaturtK  of  iiboiit  the  t^ame  value  at  lesa  (haa  21'''  i,  with  the  average 
Bpeiatures  for  the  same  days,  and  depar(urul  below  Iheir  iivenit[es>  back  to  the  year  1S14. 


Of  (hese  remarkably  low  mean  daily  tempt>ni(nre«  (here  have  b«eii  48  t>Tdcu  the  year  1814, 
but  1 1  0DI7  in  the  latit  jo  years,  viz.,  five  in  January,  two  in  February,  and  four  in  DeeeiDber ; 
of  these  11  ingtances  three  took  place  in  1S55,  via.,  iu  Jauiiary,  February,  aud  December.  During 
that  remarkable  cold  period  of  41  days  extending  from  i4lh  January  to  27th  February  iSsg  the 
mean  (emperature  was  i9°'o,  and,  therefore,  wa*  much  colder  thnn  in  the  recent  period  ;  the 
departure  of  (heec  41  days  was  g{°  nearly,  below  their  average.  There  was  another  analoj^us 
pMiod  of  41  days  cold,  extendine  from  zist  December  1870  to  jiBt  Janoary  1871 ;  (he  mean 
temperntnre  of  miit  period  wat  31     1,  or  6°  below  the  average. 

like  mean  tempcratnrc  of  the  air  on  iind,  ijid,  :9th,  joth,  and  31st  December  descended  to 
loir  point*  at  many  ttations.    The  following  table  gives  (he  lowest  readings  on  these  days. 


ind. 

jjrd,  iglh,  30th,  and  31st  days  of  December  1874. 
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From  the  nnmberH  in  this  Table  we  ice  (hat  great  ditFerences  of  temperature  prevailed  on  every 
dayi  the  lowest  tempcratnres  were  s=  at  Hull.  6"  at  Cardington,  B»'8  at  North  Shield*  on  the 
30th,  6°-  9  at  Carlisle  on  the  igtU ;  but  in  Cornwall  it  was  above  3a°  -  r  ■  o 

On  lit  January  i87s  1"e  temperature  descended  to  low  points  ;  It  was  9  8  at  Leicester  ;  10  -j 
St  Norwich;  1 1=9  at  Sheffield  ;  ii°-o  at  Nottingham;  and  generally  less  than  17  in  the  Midland 
and  Northern  eomiticB. 

Tie  meaii  {empentnre  of  December  wm  33°  ■  1,  being  «"•  q^Vw"  «*  wera^t,  ^  teos 
ja«i»  ebseTvUooB;  6'-f  Mow  the  average  of  60  ;eui,aiM  •f- 1  Viuw  'Ctai»nM»4*<A  v 


26  On  the  ffeather  during  the  Quarter  emUnff  Dectmber  ^ut^  1874. 

Since  the  year  1771,  the  folloiriDg  ue  ill  the  InMuieM  of  so  tow  ft  meui  tempen 
'  Deeembcrai.i3°'j.     In  thr  year— 

1784  it  wai  i\'-o  1799  it  wai  3t?-%  1846  it  -WM  it'-^ 


19-1 


1840 


33'  3 


1874 


33  ■■■ 


"796      I.      3P°'4  1844 

He  mean  temperatnro  ofNoTember  and  December  taken  together  wm  37''-6;  ■neelbejitf 
1819,  when  Uie  mean  temperatnre  of  theie  tiro  montlu  wu  37°*  1,  there  hai  been  ofilj  om 
initance  of  so  low  a  mean  temperature  uin  this  year,  tu^  in  iSfo.vbeDit  wai37°'jj- 

At  Silloth  the  mean  temperatnre  of  December  iraa  remarkable,  beiiut  10°  below  tta  iiMp 
*of  10  yean.    Al(o  at  Cockermouth  it  was  remarked  aa  being  b^  far  the  cddeatDeoaBberotaEml 
tbeiefor  13  year*. 

7^  iHAin  tanperatuTt  of  October  was  S'- 1  lower  than  in  September ;  fhat  of  NoreBiber  W 
9°-7  lower  tliBD  in  October ;  and  December  waa  8°'S  lover  tkan  that  of  Norember.  (Tma  Ike 
preceding  33  years  observations  the  mean  temperatore  of  October  is  lower  than  that  of  81^ 
tember  by  f-o;  that  of  November  is  6° '  6  lower  than  that  Of  October ;  and  December  j'-jlonr 
than  in  NoVHaber.)    . 

The  meoH  temperature  of  October  below  that  of  September  over  flie  whole  conntry  wm  S^'li 
that  of  November  below  tliat  of  October  was  8°'4i  MI'S  tlu"  of  December  below  Novembem 
gf'i-    The  decrease  from  month  to  month  in  tbis  quarter  was  nearly  the  same  at  all  aiations. 

"Die  reading  of  the  baromcler  at  159  feet  above  (be  level  of  tbe  sea  were  alleinatclj  bdM 
and  above  their  averages  to  the  i6th  uf  October,  and  were  above  their  averages  fWan  the  iTthl* 
the  31  Bt,  with  the  exception  of  two  days,  vii^  list  and  iind,  which  were  0*33  in.  and,  o'IJK 
below.  The  highest  reading  in  tbe  month  was  30*  11  ins.  on  the  3Ht,  and  the  lowest  19'Of  iK 
(HI  the  5th,  tbe  range  being  1  'oi  ins.  In  November  tbe  readings  of  the  barometer  were  all  akin 
their  averages  from  the  ist  to  the  tilb,  but  from  the  nth  to  the  30th  they  were  alternately  bdg> 
and  kbove  for  short  periods.  The  highest  reading  on  the  8th  was  30-36  ■"« ,  and  the  k)*M 
on  the  19th  was  iS'47  ins.,  the  range  being  i  '89  Ins.  From  the  ist  to  the  iStfa  of  Dccemb«Al 
barometer  readings  were  all  below  their  averages,  except  on  a  tern  dayi,  and  fhxn  the  i6lk  M 
the  3 1  St  of  December  they  were  abore,  bnt  to  very  small  amonnts.  'Hhi  ^'g*****  reading  in  ti 
month  waa  30M4inB.  on  the  30th,  and  the  lowest  18-45  im-  on  tha  9th,  the  range  being  i-SjiM 

At  Greenwich  the  mean  decrease  of  atmospheric  preunre  frdni  September  to  Ootob*  W 
0*044  in.  i  the  mean  increase  from  October  to  November  wa*  0*071  in.;  and  tbe mcKi  deetMl 
from  November  to  December  was  o*  167  in. 

Q  decrease  from  all  stations  from  September  to  October  waa  0*059  ^■ 


:  from  October  to  November  was  c 


n  Novate  H 
[   and  I'-f 


The  mam  temperaturt  of  the  air  for  October  was   Ji"-?,  being  reepectiTety  9 
hi^er  than  tbe  averages  of  103  years,   and  tbe  preceding  33  yean;  it   «ai  3''-9  mguer  um 
that  of  1873  and  1871  respectively. 

The  mean  temperature  of  November  was  42°-o,  being  o''-3  lower  tlian  the  average  of  103  fUt, 
and  i°-6  lower  than  that  of  the  preceding  33  years  i  and  i°-»  and  ^-3  respectively  lower  iba 
those  recorded  in  the  month  of  November  in  the  years  1S73  and  1871. 

The  mea»  ttmperaiare  of  December  wag  33*-!,  being  5''-9  and  7°-i  respectively  lower  thai  lit 
averMes  of  103  years,  and  the  preceding  33  years  ;  il  was  7° -4  and  9"- 7  lower  than  tbe  tarn- 
sponding  value  in  1873  aod  1872. 

The  mean  high  day  lemperaturet  of  the  air  were  o''-6  and  7°-!  lower  than  their  rvapadiK 
averages  in  November  and  December,  and  i°-i  higher  in  October. 

77te  mean  low  night  lanperatures  if  the  air  were  o°'7  anrl  7°'o  lower  than  their  reqwliK 
avenges  in  November  and  December,  and  i'- 1  higher  in  Ootober. 

7^  meoH  daily  ranges  of  temperature  were  i"*  1  and  o°'i  lower  than  their  rCBpectire  avS^M 
in  Ootober  and  December,  but  o°- 1  higher  in  November. 

Herefore  the  days  and  nights  of  November  and  December  were  cold,  particularly  lb*  t* 
December,  but  those  of  October  w«e  warm. 

nie  fail  of  rain  in  the  three  months  was  7*1  ins.,  making  ao'o  in*,  in  tke  yew,  bonj 
5  -4  ins.  below  the  average  annual  fall. 

Tbe  average  dtiration  of  the  diSbrenl  directions  of  the  wmd  refened  to  eight  pointi  rfihi 
compass,  and  the  duration  of  each  direction  in  each  month  in  the  quarter,  were  as  follows :— 
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On  the  JFeaiher  during  the  Quarter  ending  December  3i#/,  i874« 
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ThoB  the  prerailing  winds  in  October  were  S.  and  S.W. ;  in  November  were  W.  and  S.E. ;  and 
in  December  were  N. 
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.  VrnTlla  reading  this  taUe  it  will  be  borne  in  mind  that  tha  minns  sign  (-)  signifies  below  the  aTenge,  and  that  the 
Ibn  aifB  (+)  slgniflas  abore  the  aranige. 

TTkMmdentormi  occurred^  on  5  days  daring  October  ;  2  dayf during  November;  and 3  days  during 
Dfoember. 

Thunder  was  heard,  but  lightning  was  not  seen,  on  7  days  during  the  quarter  at  different 
itationf. 

LMbung  was  seen,  but  thunder  was  not  heard,  on  10  days  in  October;  3  in  November;  and 
4  in  I)ecember,  mostly  in  the  southern  and  midland  counties. 
.    Soiar  holes  were  seen,  on  1 2  days  during  the  quarter. 

Xtffior  halos  were  seen,  on  15  nights  during  &e  quarter,  mostly  in  the  midland  and  northern 
•oonties.     " 

Aurora  boreales  were  seen,  on  the  3rd,  4th,  13th,  14th,  and  i8th  of  October  generally  over  the 
country. 

Snowfeil,  on  8  days  in  November,  and  28  days  in  December  all  over  the  country. 

Haii  feU  on  8  days  in  October  ;  9  in  November  ;  and  20  in  December ;  mostly  in  the  midland 
and  northern  counties. 

Fog  preoailed,  oA  61  days  during  the  quarter,  in  October,  mostly  in  the  midland  counties,  but 
in  November  and  December  all  over  the  country. 

Fieid  Elm  divested  of  leaves,  on  6th  of  November  at  Hull ;  the  7th  at  Helston  and  Brighton ; 
on  the  23rd  at  Weybndge  Heath ;  and  on  the  30th  at  Guernsey. 

Wych  Elm  divested 0/ leaves,  on  the  25th  of  October  at  Oxford;  on  the  7th  of  November  at 
Llandudno  ;  and  on  the  14th  at  Hull. 

Oak  divested  of  leaves,  on  the  20th  of  November  at  Hull  ;  and  on  the  25th  at  Guernsey. 

Lime  divested  of  leaves,  on  the  23rd  of  October  at  Guernsey  and  Llandudno ;  on  the  24th  at 
Wisbech ;  and  on  the  3i8t  at  Hull.  On  the  2nd  of  November  at  Strathfield  Turgiss ;  on  the  9th 
at  Oxford ;  and  on  the  20th  at  Weybridge  Heath. 

Sycamore  divested  of  leaves,  on  the  21st  at  Calcethorpe  ;  on  the  a7th  at  Hull ;  and  on  the  3i9t 
at  Guernsey.    On  the  4th  of  November  at  Weybridge  Heath  ;  and  on  the  6th  at  Llandudno. 

Horsechesnut  divested  of  leaves,  on  the  2  ist  of  October  at  Hull ;  on  the  25th  at  Llandudno  ;  on 
the  38th  at  Guernsey ;  and  on  the  29th  at  Oxford.  On  the  1  st  of  November  at  Strathfield  Turgiss ; 
on  the  5th  at  Helston ;  and  on  the  6th  at  Weybridge  Heath. 

Occidental  Plane  divested  of  leaves,  on  the  9th  of  November  at  Helston ;  and  on  the  1 7th  at  Hull. 

Common  Poplar  divested  of  leaves,  on  the  5th  of  November  at  Calcethorpe;  on  the  6th  at  Llan- 
dudno ;  and  on  the  i6th  at  Hull. 

Oriental  Plane  divested  of  leaves,  on  the  17th  of  November  at  Hull 

Hawthorne  divested  of  leaves,  on  the  7th  of  November  at  Llandudno;  and  on  the  15th  at  Hull. 

Hazel  divested  of  leaves,  on  the  14th  of  November  at  Hull;  and  on  the  i8th  at  Weybridge 
Heath. 

Walnut  divested  of  leaves,  on  the  3rd  of  November  at  Hull ;  on  the  9th  at  Oxford ;  and  on  the 
aSth  at  Weybridge  Heath. 

Swallow  dmarted,  on  the  jrd  of  October  from  Gueroaey  \  onl^e  tj^i  Itwci  C.^^^'Cossc^  \  ^-^^^ 
x6th  ttom  WejrMdge  Heatb  ;  and  on  the  18th  from  H.n\V.  On  ^'^  ^^^  ^  ^^^«n^x  ^S5S" 
Tgbome. 
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METEOROLOGY   OF   ENGLAND, 

DURING  THE  QUARTER  ENDING  MARCH  31,  1875. 
Bemarks  on  the  Weather  DURma  the  Quarter  ending  March  31ST,  1875, 

By  James  Glaisher,  Esq.,  F.K.S.,  ^c. 

The  severe  cold  period  which  set  in  on  aist  November  1874,  continued  to  the  ist  January  1875, 
this  was  foDowed  by  a  very  unusually  w^rm  period,  beginning  on  the  and  day  of  January  and 
coding  on  the  30th  ;  the  mean  daily  temperature  of  these  29  days  was  6°}  in  excess  over  the 
average  of  60  years.  On  several  days  the  excess  over  the  average  was  as  large  as  10**,  11% 
and  la^,  and  during  this  period  the  direction  of  the  wind  was  mostly  S.W.,  or  S.S.W.,  or 
W.S.W.  On  the  only  day  within  the  period,  on  January  22nd,  that  the  wind  was  from  N.E. 
and  N.W.,  the  mean  temperature  was  2**^  below  its  average.  On  the  last  day  of  January  a 
cold  period  again  set  in  and  continued  very  nearly  to  the  end  of  the  quarter ;  the  direction  of 
the  wind  was  almost  continuously  East  or  a  compound  of  the  East  till  March  24th ;  the  average 
daUy  deficiency  of  temperature  for  the  54  days  ending  March  24th  was  more  than  3°  daily ;  on 
a  few  days  within  this  period  when  the  direction  of  the  wind  was  W.  or  a  compound  of  the  west, 
the  temperature  was  somewhat  in  excess  of  the  average.  From  25th  March  to  the  end  of  the 
quarter  the  wind  was  mostly  from  a  compound  of  west  and  the  daily  temperature  was  in  excess 
of  the  average  to  the  amount  of  3°^  daily.  Taking  into  account  the  very  severe  weather  from 
21st  November  to  xst  January,  and  from  3iKt  January  to  the  end  of  the  quarter,  with  the  long 
continuance  of  east  wind,  this  winter  has  been  one  of  most  unusual  severity. 

7^  m§an  temperature  of  January  was  10^*2  higher  than  in  December,  that  of  February  was 
8^*4  lower  than  in  Januar}' ;  and  that  of  March  was  5^*2  higher  than  in  February.  (From  the 
preceding  34  years  obser?ations  the  mean  temperature  of  January  is  lower  than  that  of  December 
by  1^*9  ;  that  of  February  is  0*^*9  higher  than  in  January  ;  and  March  2^*4  higher  than  in 
February). 

7%e  mean  temperature  of  January  above  that  of  December  over  the  whole  country  was  9^*8  ; 
that  of  February  below  that  of  January  was  7°*  2  ;  and  that  of  March  above  that  of  February 
was  4^-5. 

7%«  wiean  temperature  of  the  air  for  January  was  43"' 4,  being  respectively  7°*o  and  5®'0 
higher  than  the  averages  of  the  preceding  104  years  and  34  years ;  it  was  i^"j  and  1^*3  higher 
than  the  values  in  1874  and  1873  respectively. 

Since  the  year  1771  there  have  been  three  Januaries  only  of  higher  temoerature  than  43** '4, 
vix.,  in  the  year  1796  when  it  was  45°' 3  ;  in  the  year  1834  when  it  was  44  "4,  and  in  the  year 
1846  when  it  was  43***  7,  exceeding  the  value  this  year  by  i^-g  in  1796  ;  by  i°*o  in  1834,  and 
c?'3  in  1846. 

TTte  mean  temperature  of  February  was  35° 'O,  being  3** '6  and  4°*  3  lower  than  the  averages 
of  the  preceding  104  years  and  34  years ;  it  was  3^*7  lower  than  in  1874,  and  0^*7  higher  than 
in  1873. 

The  temperature  of  February  was  low,  but  since  1771  there  have  been   17  Februaries  of  still 
lower  temperature,  viz. :     In  the  year — 
1 771  it  was 
*772      ,, 

>773   » 
1782   „ 

>  784   „ 
1785   », 

TTie  mean  temperature  of  Biarch  was  40^*2,  being  0^*9  lower  than  the  average  of  the  preceding 
104  years,  and  1*^-5  lower  than  the  average  of  the  preceding  34  years  ;  it  was  3° -5  and  1  "j  lower 
than  the  values  in  i874and  1873  respectively. 

The  mean  high  day  temperatures  of  the  air  were  5^*1  and  2^*9  lower  than  their  respective 
averages  in  February  and  March,  and  4^*4  higher  in  January. 

Hie  mean  low  night  temperatures  of  the  air  were  5^*9  and  0*^*8  higher  than  their  respective 
averages  in  January  and  March,  and  2^  •  3  lower  in  February. 

The  mean  daily  ranges  of  temperature  were  all  small,  and  were  1*^*4,  2^*7,  and  3** '6  lower  than 
their  respective  averages  in  January,  February,  and  March. 

Hierefore  the  days  and  nights  of  February  and  March  were  cold,  and  in  January  were  warm. 

The  readings  of  the  barometer  at  160  feet  above  the  level  of  the  sea  were  above  their  averages 
fVom  the  ist  to  the  9th  of  January,  with  the  exception  of  the  4th,  which  was  0*07  in.  below  ;  they 
were  alternately  above  and  below  from  the  10th  to  the  end  of  the  month.  1^  highest  reading  in  the 
month  was  30*41  ins.  on  the  30th,  and  the  lowest  29*  19  ins.  both  on  the  24th  and  25th,  the  range 
of  readings  being  i  '22  in.  From  the  ist  to  the  22nd  of  Februarv  the  readingps  of  the  barometer 
were  all  above  their  averages,  with  one  exception,  viz.,  the  12th,  which  was  o*o8  in.  below,  the  values 
for  the  ist  and  i6th  being  as  much  as  0*41  in.  and  0-47 in.  in  excess;  from  the  23rd  to  the 
end  of  the  month  the  values  were  all  below  their  averages.  The  maximum  reading  in  the  month 
was  30*28  ins.  on  the  i6th,  and  the  minimum  29*  14  ins.  on  the  24th,  the  range  being  i*  i4in. 
In  March  the  readings  of  the  barometer  were  below  their  averages  from  the  ist  to  the  9th,  a 
little  above  on  the  loth  and  nth,  again  below  on  the  12th  and  13th,  but  to  very  small  amounts, 
and  from  the  14th  to  *the  end  of  the  month  the  values  were  all  above  their  averages;  on  tke  \aA 
three  dajr§  of  the  month  they  were  no  less  than  0*51  \n.,  o*  ^^  m.^  «kA  o*twi  \sv.  -t^s^fcRSo^^^ 

in  excegg.     The  highest  reading  in  the  month  occurred  on  tkifc  i^JCm  ^<i'  ^1  ^s».^  «d^  ^QttfcVsm^ 

cm  the  tst,  ig-gS  ins. ;  the  range  wa«  o* 79  in. 
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2  On  the  Weather  during  the  QuarUr,ending  March  ^tit,  iBjj. 

At  Rbont  London  the  mnn  increase  of  atmoBpheric  preunre  from  December  to  Juuij 
VM  o'ljo  in.,  from  Jauuary  to  February  «u  o'aqs  in.,  ftnd  from  Februai;  to  Huth  iv 
o-agj  in.  Id  January,  it  gtatioDs  north  of  Allenhonds,  there  was  a  decrease  of  preasare  fi^ 
Demmher  to  January,  and  an  increase  from  all  ElHtionii  sonth  of  latitadc  ■;4°j.  In  Fdman, 
thse  was  an  increase  at  a!l  ststinns  amoitnting  tuo'dSin.  at  stations  south  of  btitidc  Ji  i 
ioereuing  going  northwanla  to  0-.13  in.  north  of  latitude  54°,  and  in  March  an  inereaie  it  iB 
stations  not  dl^ring  much  from  each  other  to  the  mean  value  of  o.  11  in. 

"ITie  fall  of  rain  in  the  three  lauiilhs  wbs  ^^^  ins.  ;  there  was  an  excess  in  Januaij  of  i-i  ii, 
orer  the  average  fall  for  January,  and  a  deficiency  in  both  February  and  March  bdow  Adr 
aTBtages  of  i  -  7  in.,  and  thus  a  deficiency  of  o'  6  ia.  on  the  quarter ;  the  deficieicy  of  iia  ii 
the  year  1874  was  5  ins.,  and  in  December  1B73  vas  i'7  in.,  so  that  the  deficiency  of  t^b  bn 
December  1S73  to  the  preEtent  time  amounts  to  7  -  ,t  ins. 

The  average  duration  of  the  different  directions  of  the  vind  referred  to  ^ght  point*  of  ttt 
s,  and  the  dutation  of  each  direction  in  each  month  in  the  quarter,  were  aa  follows; — 
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The  +   signs  denote  excesitcs  0 
with  this  sign  are  opposite  to  thi       ,  , 

during  tbi)  month  ;  in  the  month  of  Febmary  and  March,  the  +  signs  are  exclusively  opporilc  t* 
E.  or  If.  and  their  compounds,  thus  showiug  the  prevalence,  particulaliy  in  March,  of  these  wink. 

The  —  tigns  denote  deficiency  below  averages  ;  in  Jnnuary  this  eign  is  opposite  to  tbeN.£.SiJ 
N.  winds,  and  in  both  February  and  March  are  opposite  to  the  S.  and  W.  winds,  tlinc  Jamniyii 
all  particulars  waa  the  opposite  of  both  February  and  March. 
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T^mjcritormi  accurred,  on  the  1 7th  of  January  at  Leicester,  Boyston,  and  Liverpool ;  on  lii 
19th  at  Helslon ;  on  the  30th  at  Guernsey,  Salisbury,  Ilalifan,  Leeds,  Cockermontb,  Silloth,  vi 
Carlisle,'  on  the  2iit  at  Osborne,  ou  the  ijrd  at  Guernsey  and  Helston  ;  on  the  34th  at  QjHtwej. 
He/jton,  Tniro,  Osborne,  and  HostiogB  ■,  a.t»\  on  \.\ie  at,'i\v  Bt^^OTttmcough,  Streatley,  and  Oxfart 
On  the  jjtli  of  Febroary  at  Os^iome, 

Thtinderwai  heard,  but  [ighlBiw,  was  not  ««><_o'»^  ?o*^';'^'^^*?_^ 
tlia  X4tli  St  Oxford ;  and  o'    "     "'*~ 
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On  the  Weather  during  the  Quarter  ending  March  31*/,  1875,  3 

Lightning  was  seen^  but  thunder  wcu  not  fieard,  on  the  20th  of  Januar j  at  Portsmoath,  Hastings, 
J^yerpool,  and  Halifax  ;  on  the  2i8t  at  Hastings;  on  the  32nd  at  Cardington;  on  the  34th  at 
llpliimouth,  Salisbury,  Strathfield  Torgiss,  Weybridge  Heath,  Mariborough,  Blackheath,  Streatley, 
Oloacester,  Cardington,  Somerleyton,  and  Wisbech ;  and  on  the  35th  at  Portsmouth,  Taunton, 
Strathfield  Tuigiss,  and  Gloucester.  On  the  i6th  of  February  at  Hull ;  and  on  the  35th  at 
Portsmouth. 

Solar  halos  were  seen  on  the  14th  of  January  at  Hali&x  and  Hull ;  on  the  17th  and  19th  at 
Halifax;  on  the  20th  at  Hastings;  on  the  33nd  at  Hull;  on  the  36th  at  Calcethorpe ;  on  the 
29th  at  Halifax  ;  and  on  the  30th  at  Calcethorpe.  On  the  3nd  of  February  at  Strathfield  Tnrgiss 
and  Oxford ;  on  the  3rd  at  Halifax;  on  the  i6th  at  Calcethorpe  and  Hali&x ;  and  on  the  3(yth  at 
Strathfield  Tuigiss  and  Wisbech.  On  the  loth  of  March  at  Hali£&x ;  on  the  14th  at  Hastings  ; 
on  the  15th  at  Wisbech ;  on  the  19th  at  Oxford  ;  on  the  33rd  at  Wisbech;  and  on  the  35th  at 
Calcethorpe  and  Hull. 

JLunar  halos  were  seen  on  the  13th  of  January  at  Hastings;  on  the  14th  at  Calcethorpe;  on 
the  15th  at  Oxford;  on  the  17th  at  Wisbech  ;  on  the  i8th  at  Silloth  and  North  Shields ;  on  the 
30th  at  Leicester,  Oxford,  Wisbech,  and  Calcethorpe;  on  the  32nd  at  Portsmouth,  Oxford, 
Wisbech,  Calcethorpe,  Eccles,  and  North  Shields ;  and  on  the  23rd  at  Silloth.  On  the  12th  of 
February  at  Wisbech  ;  on  the  15th  at  Eccles,  Hali&x,  Silloth,  and  North  Shields;  and  on  the 
16th  at  Oxford  and  Halifax.  On  the  14th  of  March  at  Hastings  and  Salisbury,  on  the  15th  at 
Hastings;  on  the  i8th  at  Hastings,  Salisbury,  Weybridge  Heath,  and  Oxford;  on  the  20th  at 
Halifkx  and  Stouyhurst ;  on  the  23rd  at  Weybridge  Heath ;  and  on  the  24th  at  Oxford. 

Aurora  boreales  were  seen  on  the  4th  of  March  at  Cardington. 

Snow  fell  on  the  ist  of  January  at  Guernsey,  Salisbury,  Strathfield  Tuigiss,  Marlborough,  Oxford, 
Gloucester,  Calcethorpe,  Hawarden,  Eccles,  Halifax,  Stonyhurst,  Bradford,  C^ckermouth,  and 
North  Shields;  on  the  20th  at  Allenhcads;  on  the  2X8t  atStraflifield  Turgiss,  Marlborough, Halifax, 
Stonyhurst,  Allenheads,  Silloth,  By  well,  and  North  Shields ;  on  the  22nd  at  Calcethorpe,  Eccles, 
Hull,  Stonyhurst,  Allenheads,  Bywell,  and  North  Shields  ;  on  the  23rd  at  Hawarden,  Liverpool, 
Halifax,  Bradford,  Allenheads,  and  North  Shields ;  on  the  24th  at  Allenheads  ;  on  the  2Cth  at 
Ha]i£sx,  Stonyhurst,  and  North  Shields  ;  on  the  26th  at  Eccles,  Halifax,  Stonyhurst,  Allenheads, 
Silloth,  Bywell,  and  North  Shields ;  and  on  the  29th  at  Allenheads.  On  the  3rd  of  February  at 
Hali&x  ;  on  the  4th  at  Somcrleyton  and  Calcethorpe ;  on  the  6th  at  Hali&x  and  Stonyhurst ; 
fttun  the  7th  to  the  nth  generally ;  and  from  the  i8th  of  February  to  the  18th  of  March,  with  the 
exception  of  3  days  it  fell  very  generally  over  the  whole  country.  On  the  20th  of  March  at 
Hastings,  Koyston,  and  Somerleyton;  on  the  21st  at  Hastings  and  Stonyhurst;  on  the  26th 
,at  AlloiheadK;  on  the  27th  at  Calcethorpe  and  Allenheads;  on  the  28th  at  Hastings,  Koyston, 
Hnll,  Allenheads,  and  North  Shields. 

Hail  fill  on  the  ist  of  January  at  Guernsey,  Portsmouth,  Gloucester,  and  £«ccles;  on  the  2nd 
and  4th  at  Oxford;  on  the  17th  at  Leicester  and  Liverpool;  on  the  19th  at  Helston;  on  the 
3oth  at  Guernsey,  Hastings,  Salisbury,  Cockermouth,  SDloth,  and  Carlisle;  on  the  22nd  at 
Streatley,  Hawarden,  Liverpool,  and  Eccles;  on  the  23rd  at  Guernsey  and  Helston;  on  the  24th  at 
Guernsey,  Helston,  Truro,  Portsmouth,  Leicester,  Boyston,  Hawarden,  and  Cockermouth ;  and  on 
the  25th  at  Portsmouth  abd  Marlborough.  On  the  3rd  of  February  at  Halifax  ;  on  the  8th  and 
9th  at  Taunton';  on  the  loth  and  nth  ut  Hastings  ;  on  the  17th  at  Guernsey,  Cardington,  and 
Hull;  on  the  i8th  at  Guernsey,  Hastings,  Taunton,  Salisbury,  Aldershot  Ciunp,  Marlborough, 
Blackheath,  Oxford,  Gloucester,  Royston,  Norwich,  Wisbech,  Calcethorpe,  Hull,  and  North 
Shields;  on  the  19th  at  Guernsey,  Hastings,  Taunton,  Salisbury,  Somerleyton,  and  Hull;  on  the 
loth  at  Taunton  and  Salisbury ;  on  the  21st  at  Guernsey;  on  the  24th  at  Guernsey,  Taunton,  and 
Hall ;  on  the  25th  at  Osborne  and  Taunton ;  on  the  26th  at  Truro ;  on  the  27th  at  Guernsey ;  and 
on  the  28th  at  Hull.  On  the  ist  of  March  at  Guernsey,  Somerleyton,  and  Hull ;  on  the  2nd  at 
Gaemsey ;  on  the  7th  at  Allenheads  ;  on  the  nth  at  Calcethorpe  ;  on  the  12th  at  Eccles,  Hull, 
and  Bywell;  on  the  13th  and  x6th  at  Guernsey;  on  the  17th  at  Cardington;  on  the  i8th  at 
Oxford,  Halifax,  Hull,  and  Bywell  ;  on  the  20th  at  Wisbech,  Calcethorpe,  and  Hull ;  on  the 
26th  at  Allenheads ;  on  the  27th  at  Weybridge  Heath,  Streatley,  Halifax,  Hull,  Cockermouth, 
Bywell,  and  North  Shields ;  and  on  the  28th  at  Somerleyton. 

Fog  prevailed  At  one  or  other  station  on  17  days  in  January,  viz.,  ist,  3rd,  4th,  5th,  7th,  8th, 
9th,  10th,  nth,  1 2th,  13th,  14th,  1 6th,  23rd,  26th,  and  27th.  On  19  days  in  February,  viz., 
lit,  2nd,  3rd,  5th,  6th,  7th,  8th,  loth,  iith,  12th,  X3th,  14th,  15th,  i6th,  18th,  19th,  22nd, 
a3rd,  and  25th.  And  in  March  on  10  days,  viz.,  3rd,  4th,  5th,  loth,  12th,  15th,  i6th,  19th, 
a4th,  and  31st 

Xeq/^  buds  first  appeared  on  the  Sycamore  on  the  22nd  of  January  at  Llandudno ;  and  on  the 
27th  at  Portsmouth.  On  the  12th  of  March  at  Strathfield  Turgiss;  on  the  20th  at  Guernsey; 
and  on  the  28th  at  Carlisle. 

Leaf  buds  first  appeared  on  the  Horsechestnut  on  the  i8th  of  February  $t  Portsmouth.  On  the 
8th  of  March  at  Helston ;  on  the  25  th  at  Guernsey ;  and  on  the  29th  at  Strathfield  Turgiss. 

Leaf  buds  first  appeared  on  the  Common  Poplar  on  the  27th  of  January' at  Portsmouth. 

Le^  buds  first  appeared  on  tlie  Hawthorne  on  the  20th  of  March  at  Carlisle,  (/a  leaf),  on  the 
8th  of  March  at  Helston  ;  and  on  the  31st  at  Guernsey. 

Leaf  buds  first  appeared  on  the  Hazel  on  the  4th  of  March  at  Helston. 

Leaf  buds  first  appeared  on  the  Walnut  on  the  i8th  of  February  at  Portsmouth. 

Pear  in  blossom  on  the  22nd  of  March  at  Helston. 

Peach  in  blossom  on  the  loth  of  March  at  Helston ;  on  the  27  th  at  Oxford;  on  the  29th  at 
Guernsey ;  and  on  the  30th  at  Wisbech. 

Phtm  in  bhssom  on  the  sotb  of  March  at  Guernsey  and  SlTaX\Ae\4T\iiX^'a!&. 

Apricot  in  dlouom  on  the  /4th  of  March  at  WisbecK 

WocdcocA  last  seen  tX  Strathfield  Turgiss  on  the  loth  oi  ^fibtuan. 
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METEOROLOGY   OF   ENGLAND, 

DURtNQ   THE   QUARTER   ENDING  JUNE   30,  1879. 


BEUARKB  OS  THE  WeATHBR  DDRIMO  THE  Qnj^TER  ENDIKS  JUNE  ^OTH,  187  j. 

Bi/  Jaue9  Glusheb,  £s().,  F.B.S.,  ^c. 

Id  April,  Iho  weather  was  mild  lill  ilic  £th,  nhca  tb?  temperature  descended  below  its  sTenge, 
and  it  was  cold  irilh  tint  exception  of  tlie  4  days  iSth  (o  iisl,  till  (he  26th  ;  the  average  dtrEciencj 
of  meiiD  teroperature  from  Che  ist  to  the  26th  was  l°i.  Vepetation,  up  to  this  time,  was  between 
»  and  3  weeks  laie.  On  the  271b  a  warm  period  Bet  in  and  continued,  with  few  eicepiions,  throufth- 
out  the  whole  month  of  Mhj,  vhi::h  wis  Sae  and  dry,  till  the  loth  of  June  ;  (he  average  excess  of 
mciUt  lemperatHTC  for  these  45  days  was  3°  daily  ;  vegetation  at  thil  time,  which  had  mude  great 
progress  in  Slaj,  was  as  forward  on  the  10th  of  -Tune  as  in  the  avera/ie  of  seasons.  From  the 
1  ith  of  June  to  [he  end  of  (he  ijimrler,  the  weather  was  cold ;  the  deficieney  on  the  average  was 
a°J  daily. 

T/ie  rtmlings  nf  llie  baiomcler  at  160  feut  iibove  the  level  of  the  sea  were  almvc  their  averages 
on  the  1st,  ind,  and  .3rd  of  April  (lha(  fur  the  1st  being  as  macb  as  o'6i  in.  in  excess)  ;  they  were 
below  from  the  4th  to  the  Stb,  abnve  from  the  9th  to  the  totb,  a  little  below  on  the  iist  and  iind, 
Qtove  from  the  ijrd  to  the  end  of  the  month.  The  highest  reading  in  the  month  was  30'36  ins. 
on  the  isl,  and  the  lowest  29- 14  ins.  on  the  jth.  In  May  the  readings  of  the  barometer  were 
above  their  respective  averages,  from  the  2nd  (0  the  jth  (that  of  the  ist  was  a'04in.  below;  ;  below 
for  tl;e  6th,  ;th,  aod  Sth ;  above  from  the  9lh  to  the  i  7th ;  below  from  the  iSth  to  the  2lnd ; 
above  from  the  tjnl  to  the  2  7lh  %  and  below  to  the  end  of  the  month,  with  the  exception  of  the  last 
day,  which  wan  0-0^  in,  above.  The  maximum  reading  in  the  month  was  30-24  ins.  on  the  nth,  and 
the  tniniiunm  was  29-42  in?,  on  the  18th.  From  the  ist  to  the  Sth  of  June  the  readings  of  the  baro- 
meter were  alleroatoly  above  and  below  (heir  averages,  hut  ouly  to  small  amounts;  they  were  below 
from  Che  9th  to  the  17th  ;  above  on  (he  tSth  and  iijCh  ;  below  on  the  20th  and  21st  ;  above  on 
the  four  following  days,  and  then  below  to  the  end  of  the  month.  The  highest  reading  in  the 
month  was  30-01  ins.  on  the  24th,  the  lowest  was  ig'.iJ  ins.  on  the  is(h. 

The  mtan  itiaperalure  of  April  was  6°-i  higher  than  in  March,  that  of  May  was  8° -7  higher 
than  in  April ;  and  that  of  Juno  was  3°-;  higher  thou  in  May.  (From  the  preceding  34  years' 
observatiiiiis  tliu  mean  temperature  of  April  is  higher  than  that  of  March  by  5°-  5  ;  that  of  May 
is  3°'6  higher  than  in  April  1  and  that  of  June  is  6°- 1  higher  than  in  May). 

The  mean  ttmperatiire  of  April  above  thai  of  March  over  the  whole  country  was  5°-;  ;  that 
of  May  above  thul  of  April  wan  7°' 2;  and  tliat  of  June  above  that  of  May  was  f-^. 

The  wean  leiiiptratare  (if  ihe  air  far  April  was  46'''3,  being  0°' 2  higher  than  the  average 
«r  Ihe  preceding  104  years  ;  and  o°-9  below  the  average  of  the  preceding  34  years,  it  was  3°' 7 
lower  than  the  value  in  the  year  1874,  ando°'4  higher  than  in  the  year  1873. 

The  mean  temprrature  of  Ihe  air  for  May  was  ss°-o,  being  respectively  i"-;  and  t°-a  higher 
than  the  average  of  the  preceding  104  years  and  34  years ;  it  was  higher  than  the  correspoDding 
value»  in  1874  and  1873  by  4°-5  and  4''-4  respectively. 

Tlie  mean  Icmperature  of  June  was  S8°'g,  being  o°-7  higher  than  the  average  of  the  preceding 
104  years,  and  the  same  as  the  average  of  the  preceding  34  years  1  it  was  0°-^  higher  than  tho 
value  in  1S74  ;  and  the  same  as  in  the  year  1873. 

The  mean  high  day  lemperatarea  n/  the  air  were  o'-fi  and  i°'6  lower  (ban  their  respective 
averages  in  April  and  June,  but  o°-2  higher  in  May. 

The  mean  loio  night  ttmperaium  of  ihe  air  were  o"-!,  6°'  I,  and  I'-S  higher  than  their  respeo- 
tive  averages  in  April,  May,  and  June. 

Thus  the  days  and  nights  of  April  and  June  were  warm,  but  in  May  they  were  somewhat  cold. 

The  mean  dailg  rangea  of  temperalare  were  i°-4  and  l°-o  higher  than  their  respective  averages  , 
in  April  and  June,  but  o'-d  lower  in  May. 

The '  average  duration  of  the  diSi;rent  directions  of  the  wind  referred  to  eight  points  of  the 
compass,  and  the  duration  of  each  direction  in  each  month  in  the  quarter,  were  as  follows : — 
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The  +  signs  denote  excesses  over  averages ; 
are  opposite  the  N.E.  and  E.  winds,  which  were 
the  +  signs  indicating  the  prevailing  winds  are 
to  the  S.  and  W.  winds. 

Tbg  —  tigna  denote  defect  below  averagett ;  ic 
y.,  S.E.,  and  S.W.  winds  ;  in  Mav  to  theN.  (ukd 


in  the  month  of  April  the  largest  with  4  signs 
the  prevalent  winds  during  this  month  1  in  ]t(ay 
opposite  to  N.W.,  thj  S.,  am!  W.  ;  and  in  June 

April  ftie  WgeA  nam*«i&  wft  o-jv^wa  m>  «ma 
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On  the  Weather  during  the  QuarUr  ending  June  30^  iS7j> 


At  about  London  the  decrease  of  atmospheric  presnre  bom  Mweti  to  April  wu  o'lii  in^  from 
April  to  May  ims  0033  io.,  nod  from  May  to  Judb  was  0-066  id.  Otci  the  irhole  countiyil  xii 
0-107  in-  fro"i  March  to  April,  from  April  10  May  there  was  a  amall  tocrease  at  GneniEef,  ind 
in  Cornwall  anil  Devonshire,  then  a  imall  decrease  at  southern  atationa  gradually  inereasiag  frnj 
northwurd!)  to  fully  o- 1  in.  at  extreme  northern  stations  1  the  average  for  the  whole  countrj  *m  ■ 
decreue  of  o'0j4  in. ;  and  from  May  to  June  there  was  a  decrease  ercrywhero,  and  of  neiilj  llu 
same  amoDSt,  its  average  was  0-095  '''- 

He  &11  of  raid  in  the  three  months  was  j'4  ins. ;  in  April  there  was  a  t) 
Hay  there  was  also  a  deficiency,  both  months  were  dry ;  m  June  the  fint  10  days  1 
without  rain,  these  were  followed  by  seveial  days  rain,  and  at  the  end  Of  the  month  the  fall  of  n 

"     ■'  '  ■    1.  fell  within  1 
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ThwtderalorBa  occurred,  on  the  jth  of  April  at  Stoayhnrst  and  North  Shields.  Oa  the  7th  of 
May  at Cardiufrton,  Somerlcyton,  and  Norwich;  on  the  8ih  at  North  Shields;  on  the  17th  at 
Stratbficld  Turgiss,  Strcatiey,  Leicester,  and  Oxford  i  oo  the  i8th  at  Gloucester,  Royston,  Card- 
iogton,  Wisbech,  and  Hull ;  ou  the  iQth  atChiswick,  Leicester,  RoyBton,Cardiiigloii,  and  Halifax; 
on  the  Jjrd  nt  Halifax.  Stonyhnrsl,  and  Leeds  ;  und  on  tlie  18th  at  Salisbury,  Ktrathfield  Tnigi*, 
CardingtoD,  Eccles,  and  Ktonyhnnit.  On  the  ist  of  June  at  GuerDSuy ;  on  the  2nd  at  Gaermcy 
and  Salisbury ;  on  the  3rd  at  Oxford,  Llandudno,  and  Ecelea ;  on  the  4th  at  Somerleytou  and 
Halifax  ;  on  the  8tb  at  Helston  ;  on  the  rjth  at  Guernsey,  Truro,  ISrijrhton,  Taunton.  Salisbury, 
Btrathfield  Turgiss,  WeybridRO  Healh,  LeieestLT,  Oxford.  Gloucester,  Royston,  Cardinpton,  and 
Calcelhorpe  ;  on  the  loth  at  Cardington,  Ilfcclcx,  and  Stonyhnrsl  1  on  the  nth  at  Helston,  Salisbury. 
Strathficld  Turgiss,  Leicester,  Carding[on,  CalcethorpG,  and  MiHtown  ;  00  the-  1  jth  at  Strathfield 
Tuigiss,  Oxford,  and  Cardington  ;  on  the  isth  at  Cslcethorpe,  Ecclea,  Hull,  Stonyhnnrt,  and 
CockeriDOUth ;  on  the  16th  at  Cardington ;  on  the  171b  at  Leicester,  Gloucester,  Royston,  Card- 
ington, Calccthorpe,  and  Halifax  ;  on  the  igth  at  Brighton,  Hastings,  and  Cardington  ;  and  on  the 
29th  at  Royston,  Cardington,  Somerleytou,  and  Calcethorpe. 

Thunder  tciu  heard,  but  iiphtning  wai  not  seen,  on  the  Jth  of  April  at  Halifax  and  BywelL 
On  the  6tb  of  May  at  Calcethorpe,  Bywell,  and  North  Shields  ;  on  the  8lh  at  Hastings  1  on  the 
l3th  at  Salisbury  and  Calcethorpe;  on  the  igth  at  Osborne,  Salisbury,  Oifotd,  Eccles,  and  Hnllj 
on  the  33rd  at  Calcethorpe,  Eccles,  and  Hull ;  on  the  3;th  at  Strealley.  on  the  18th  at  Taimlon, 
Oxford.  Royston,  and  Liverpool.  On  the  3rd  of  June  nt  Strathfield  Turgiss,  Weybridge  Head, 
Streatley,  Gloucester,  Royston,  and  Cardiiiglon  ;  on  the  4lh  at  Weybridge  Heath,  Roy-ston,  Card- 
ington, Calcethorpe,  and  Hull  j  on  the  9th  at  Osborne,  Tannlon,  Aldersbot  Camp,  Oxford,  and 
Wisbech  -,  on  the  lotli  at  Gloucester,  Calcelliarpe,  Halifax,  and  Hull ;  nn  the  1  ilh  at  Gloncesttr. 
.Bojstoo,  Somerleytou,  Halifax,  and  t^tonvhunLt  -,  oa  the  11th  at  Eccles,  Halifax,  Hull,  Allenheadi, 
and  Carlisle  ;  on  the  isth  ut  SttcatVey  an4  G\ouaeWet  -,  wa  *«  vd'.'Si  m.  Saraerleytoti,  Norwich, 
ffulf,  and  Cocltennouth  i  011  the  ivtli  at  A\4ei*\TOtCaio?,S«Bi>.ft<:i,tti&ni,?™Mis?sMH,,a^ta, 
aiid£ali;t>n  the  i8th  atOstorne.'WeybriiseHwJii.'&oitton.^msst'isiVitt.sxA.'aiii.vtai.'^^-vi* 


On  the  Vfeather  during  the  Quarter  ending  June  30M,  1875, 
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at  Calcethorpc  ;  on  the  25th  at  Streatley  ;  on  the  26th  at  Carlisle  ;  on  the  28th  at  Hull ;  and  on 
the  29th  at  Leicester  and  Oxford. 

Lightning  was  seen^  but  thunder  was  not  heard,  on  the  30th  of  April  at  Guernsey.  On  the  2i8t 
of  May  at  Hastings.  On  the  2nd  of  June  at  Brighton  and  Hastings ;  on  the  3rd  at  Oxford  and 
Halifax  ;  on  the  nth  at  Helston  and  Somerlcyton  ;  on  the  12th  at  Helston  ;  on  the  13th  at  Allen- 
heads  ;  on  the  17th  at  Weybridge  Heath,  Oxford,  and  Wisbech  ;  and  on  the  26th  at  Allenheads. 

Solar  halos  were  seen  on  the  ist,  7th,  14th,  and  i6th  of  April  at  Halifax;  on  the  17th  at  Oxford 
and  Wisbech  ;  on  the  26th  at  Brighton,  Strathfield  Turgiss,  Weybridge  Heath,  Oxford,  and 
Wisbech  ;  on  the  27th  at  Brighton,  Hastings,  and  Strathfield  Turgiss ;  and  on  the  28th  at  Brighton, 
Hastings,  and  Oxford.  On  the  17th  of  May  at  Halifax ;  and  on  the  21st  at  Oxford.  On  the  2nd 
of  June  at  Oxford ;  on  the  5  th  at  Helston  and  Brighton ;  on  the  8th  at  Brighton  and  Oxford  ;  on 
the  9th  at  Brighton  ;  and  on  the  loth  at  Hull. 

Lunar  halos  were  seen  on  the  loth  of  May  at  Oxford;  on  the  nth  at  Brighton  and  Salisbury; 
on  the  17th  at  Halifax ;  and  on  the  19th  at  Weybridge  Heath  and  Oxford.  On  the  15th  of  June 
at  Helston. 

Aurora  horeales  were  seen  on  the  26th  of  April  at  Brighton ;  on  the  30th  al  Streatle)'. 

Snow  fell  on  the  4th  and  5th  of  April  at  Allenheads  ;  on  the  7th  at  Koyston  ;  and  on  the  22nd 
at  Oxford. 

Hail  fell  on  the  5th  of  April  at  Truro,  Liverpool,  Ecclcs,  and  Halifax ;  on  the  6th  at  Helston, 
Salisbury,  Strathfield  Turgiss,  Oxford,  Koyston,  Calcethorpc,  and  Halifax;  on  the  7th  at  Salisbury, 
on  the  8th  at  Osborne  and  Silloth  ;  and  on  the  22nd  at  Oxford  and  Gloucester.  On  the  7th  of 
May  at  Cardlngton  ;  on  the  i8th  at  Guernsey,  Salisbury,  Koyston,  Eccles,  Cockemiouth,  and 
Allenheads  ;  on  the  19th  at  Osborne,  Hastings,  Taunton,  Salisbury,  Streatley,  Leicester,  Oxford, 
Koyston,  Cardington,  Wisbech,  Halifax,  Stonylmrst,  Allenheads,  Bywell,  and  North  Shields  ;  on 
the  20th  at  Carlisle  ;  on  the  22nd  at  Halifax  ;  on  the  23rd  at  Wisbech,  Eccles,  Halifax,  Hull, 
Stonyhurst,  and  Silloth  ;  and  on  the  28th  at  Eccles.  On  the  loth  of  June  at  Aldershot  Camp, 
Leicester,  and  Halifax;  on  the  nth  at  Salisbury,  Ijeicester,  Cardington,  and  Halifax;  ou  the  12th 
at  Weybridge  Heath,  Stonyhurst,  Allenheads,  and  Carlisle  ;  on  the  13th  at  Allenheads  ;  on  the 
15th  at  Eccles  ;  on  the  17th  at  Cardington  and  Cockermouth ;  on  the  i8th  at  Streatley  ;  and  on 
the  2 1  St  at  Hull. 

Fog  prevailed  on  the  2nd  of  April  at  Taunton  ;  on  the  8th  and  9th  at  Calcethorpc  and  Allen- 
heads ;  on  the  loth  at  Allenheads  ;  on  the  i  ith  at  Norwich,  Calcethorpc,  and  Allenheads  ;  on  the 
12th  at  Allenheads  and  Miltown  ;  on  the  14th  at  Aldershot  Camp,  Oxford,  and  Liverpool ;  on  the 
i^th  at  Taunton  ;  on  the  16th  at  Calcethorpc  and  Liverpool;  on  the  17th  at  Calcethorpc  and 
I-jverpool ;  on  the  i8th  at  Liverpool  and  Hull ;  on  the  19th  at  Hull;  on  the  27th  at  Guernsey ; 
and  on  the  28th  at  Guernsey  and  Strathfield  Turgiss.  On  the  ist  and  2ud  of  May  at  Calcethorpc ; 
on  the  3rd  and  4th  at  Hull ;  on  the  5th  ^md  8th  at  Hastings ;  ou  the  nth  at  Allenheads ;  on  the 
14th  at  Liverpool  and  Stonyhurst  ;  on  the  28th  at  Allenheads  ;  and  on  the  30th  at  Eccles.  On 
the  4th  of  Jime  at  Eccles  ;  on  the  19th  at  Helston  and  Weybridge  Heath  ;  on  the  22nd  at  Helston  ; 
on  the  25th  at  Weybridge  Heath ;  on  the  28th  and  29th  at  Allenheads  ;  and  on  the  30th  at  Helston 
and  Allenheads. 

the  earliest  April  14,  at  Carlisle,      the  latest  May  20,  at  Guernsey. 
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Field  elm  in  lettf, 

Wych  elm  in  leafy 

Oak  in  leaf, 

Lime  in  leaf 

Sycamore  in  leaf 

Horse  chestnut  in  leaf 

(Common  poplar  in  leaf 

Hawthorn  in  leaf 

Hawthorn  in  blossom, 

Hazel  in  leaf 

Walnut  in  leaf 

Apple  in  blossom, 

Pear  in  blossom, 

Cherry  in  blossom, 

Plum  in  blossom. 

Lilac  in  blossom, 

Privet  in  blossom. 

Honeysuckle  in  blossom. 

Mountain  ash  in  blossom, 

Syringa  in  blossom. 

Laburnum  in  blossom, 

Acacia  in  blossom. 

Yellow  broont  in  blossom, 

Wheat  in  flower. 

Wheat  in  ear. 

Barley  in  flower, 

Barley  in  ear, 

Oats  in  ear, 

Cuckoo  amvedf 

Swallow  arrived, 

Niffhtingale  arrived, 

Cuckoo  departed  from  Hull  on  the  27  th  of  June. 
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12,  at  Carlisle, 
25,  at  Strathfield, 

13,  at  Carlisle, 
2,  at  Helston, 
7,  at  Carlisle, 

24,  at  Oxford, 

6,  at  Calcethorpc, 
27,  at  Helston, 
30,  at  Milltown, 

May  25,  at  Milltown, 
April  25,  at  Helston, 
10,  at  Milltown, 
10,  at  Bywell, 
I,  at  Milltown, 
„     21,  at  Taunton, 
June  18,  at  Llandudno, 
May  13,  at  Llandudno, 
„      8,  at  Carlisle, 

22,  at  Oxford, 

7,  at  Llandudno, 
June  4,  at  Wisbech, 

April  20,  at  Taunton, 
June  15,  at  Cardington, 
4,  at  Calcethorpc, 

16,  at  Llandudno, 
10,  at  Calcethorpc, 

23,  at  Calcethorpc, 
April  8,  at  Helston, 

9,  at  Helston, 

17,  at  Oxford, 
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18,  at  Hull. 

21,  at  Helston. 

ID,  at  Hull& Milltown. 

I  o,  at  Calcethorpc. 

8,  at  Hull. 
26,  at  Hull. 

I,  at  Hull. 

17,  at  Calcethorpc. 
16,  at  Hull. 

June  7,  at  Hull. 
May  n,  at  Allenheads. 
April  25,  at  Stonyhurst. 
May  4,  at  Allenheads. 

1,  at  Hull 
31,  at  Allenheads. 

June  30,  at  Hull. 
.,      19,  at  Hull. 
May  22,  at  Milltown. 
June    4,  at  (^alcethorpe. 
May  20,  at  Milltown. 
June  19,  at  [lull. 
May    4,  at  Hull. 
June  24,  at  Silloth. 

20,  at  Cockermouth. 

18,  at  Cardington. 
]6,  at  Llandudno. 
30,  at  (Cockermouth. 

4,  at  Allenlu-ads. 

2 ,  at  ^tou^lvv\^\. 
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METEOROLOGY   OF   ENGLAND, 

DURING   THE   QUARTER   ENDINQ  SEPTEMBER   30,  1879. 


1  their  aversgoB  should  hare 


RkXASKS  on  the  WbATBBB  DUKtNO  THE  QuABTER  ENDUia  SePTEHBER  jOTII,  iSj^, 
Bg  Jaxeh  Gi-usHBii,  1^1^,  F.B.S.,  fpc. 

FollowiDg  a  period  of  vann  weat1i(^r  of  45  dajB  ia  duration  ending  loth  of  June,  one  of  cold 
b^{«n  on  nth  of  June,  and  contiaDed  throughout  the  month  of  Jul  j,  and  till  5th  of  Angimt,  being 
of  56  days'  duration,  the  average  duGciency  of  daily  temperature  for  these  56  days  waa  3°'  1  i  and  of 
that  portion  from  isl  of  Jul;  to  5th  of  Aueust,  or  the  Erst  36  days  of  this  quarter,  was  5°' j.  On  6th 
of  Aagust  a  wEnn  period  art  in,  and  wilTi  very  alight  eicepliona  continued  till  the  end  of  the 
qnarter ;  for  a  few  days  about  the  middle  of  August,  and  for  a  week  foUoving  the  middle  of 
Seplember,  the  weather  was  very  wann.  The  aveiagc  excess  of  mean  daily  temperature  for  iheM 
j6  days  WO)  5°'i.  It  is  remarkable  that  in  tbu  interval  beginning  nth  of  June,  and  ending  30th 
of  Septeiober,  there  ihould  be  two  periods  ot  equal  length,  \ii.,  (6  days  each,  c  ' 
the  other  of  cold  weather,  and  that  their  respective  deparlurea  fron  '' 
been  to  almoct  the  same  amount. 

The  readiitgi  of  tht  baronuler  at  160  feet  above  the  level  of  the  Sea  at  about  London  were  below 
their  averages  on  the  isl,  znil,  and  3rd  of  July ;  they  were  above  from  the  4th  to  the  7tb ;  below 
&oni  the  itth  to  the  nth;  a  little  abuveon  the  nth  and  13th ;  below  from  the  14th  to  the  34th  1  and 
above  from  the  ijth  to  the  end  of  the  mouth.  The  highest  reading  in  the  month  was  30' li  ins.  on 
the  17th,  aod  the  lowest  29'  19  ins,  on  the  9th.  Id  August  the  readings  of  the  barometer  were  above 
their  respective  averajres  from  the  tst  to  the  Sth  (with  the  exception  of  the  lith,  which  waa  o'olin. 
belowj  ;  below  from  the  9th  to  the  13th  i  above  from  the  i4lh  lo  the  ijth  (with  the  cjiception 
of  the  I4lh,  which  was  o-  j  i  in.  below)  )  a  little  below  on  the  18th  nod  Z9th  ;  and  u  little  above  on 
tbeta^t  Iwodays  of  the  month.  The  maximum  reading  in  the  month  waa  30- 10  ins.  on  the  list,  and 
the  minimum  was  19- 58  ins.  on  the  iith.  From  the  ist  lo  lbe6lb  of  September  (with  (he  exception 
of  Ibc  3rd,  which  was  o'oC  in.  below)  the  readings  of  the  haromeier  were  above  their  respective 
averages;  they  were  below  from  tlie  7th  to  tbe  loth  ;  above  from  the  nth  to  the  iSdi',  below 
ftom  the  19th  to  tbe  19th  ;  and  o' 06  in.  above  on  the  latit  day.  The  highest  reading  io  the  month 
occorred  on  the  6th,  30- 17  ins.,  and  the  lowest  on  tbe  j6lb,  19*36  ins. 

At  Greeti»icb  ihe  nuan  Itiapa-alure  of  July  was  a°'i  higher  than  in  June ;  that  of  August  was 
a'-g  higher  Iban  in  July:  and  that  of  September  was  3  'O  lower  than  that  of  August.  (From 
the  preceding  34  years'  obiervatious  the  mean  temperatore  of  Jidy  is  3°'3  higher  than  that  of 
June  ;  that  of  Augnst  is  o'''8  lower  than  that  of  July  ;  and  that  of  September  is  4°'  1  lower  than 
that  of  August.) 

The  mean  lemperulure  of  July  iiiote  thai  of  June  over  the  whole  coontry  wa«  i°-4 ;  that  of 
AlVost  aboBe  that  of  July  was  1°' :; ;  Bud  that  of  September  beloie  that  of  August  was  i°'o. 

The  mean  teixpa-ature  of  tht  air  for  July  was  jg"'  I,  behig  i°- 1  Imcer  than  the  average  of 
the  preceding  104  years,  and  3°' i  lower  than  the  preceding  34  years  j  it  was  5°-3  and  4°-,i 
lower  thim  the  corresponding  values  in  1874  and  1873.  Back  to  1771  tfaere  have  been  only  15 
instances  of  July  of  so  low  or  somewhat  lower  temperature. 

The  mean  lemperalure  of  the  air  for  August  wa-i  '63°-o,  being  i°-i  higher  than  the  nverure 
of  the  preceding  104  years,  and  i°-6  higher  than  the  preceding  34  yeitra  1  it  was  higher  than  the 
corresponding  values  in  18 J4  and  1873  by  a"- 7  <uido'''3  respectively. 

TIte  mean  temperature  of  the  air  of  September  was  Go°  ■  o,  being  3"  ■  5  higher  than  the  average 
of  the  preceding  104  years,  and  i'''8  higher  than  the  preceding  34  yean;  it  waa  reapoctively  1°'  i 
and  s°'3  higher  than  the  corresponding  valnea  in  1874  and  1873. 

Back  to  1771  there  have  been  only  eight  Septembers  so  warm  as  this,  viz. — 
'  "  1846  it  was  6o°'  I 

1858      „      60"- 3 
186s      „      63"- 9 
1868      „      6o''-s 
re  o°'8  and  i°'j  higher  than  their  respective 
n  July. 

■    "  "  '  ■  ■    r  than  their  respective 


1779.1 
'79S 


1818      „      6o°'7 

The  mean  high  day  temperatures   of  the  air  W4 
averages  in  August  and  September,  hut  6°-8  lower 

The  mean  law  night  trmperaluret  of  the  air  wc 
averages  in  August  and  September,  but  of  the  same  value  as  its  average  in  July,  \ 

Therefore  the  days  and  nights  in  August  and  Seplember  were  warm,  and  the  days  in  Jnly  were 
very  cold. 

The  mean  daily  ranget  of  temperalnre  were  o°-  i  and  o°'4  greater  than  their  respective  avctaget 
in  August  and  Seplember,  but  3°-8  smaller  in  July. 

The  average  duration  of  the  diffcreut  directions  of  the  wind  referred  to  eight  point*  of  the 
compass,  and  tbe  duration  of  each  direction  in  each  month  in  tbe  quarter,  were  as  follows : — 
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B.  i  8.SI0.— 11/79. 


18  OnOe  WetUker  during  the  Quarto'  en^ng  S^temher  joli^  1875. 

The  ■«■  Dgni  denote  exeenei  orer  BTengea ;  in  the  moQtll  of  July  the  Urgert  +  agDi  m 
opposite  the  N.W.,  N.K,  E.,  and  W.  wiiidi  ;  m  Angoit  the  4-  vfta  are  o[^odte  SB^B^udW^ 
aiid  m  Septemher  to  the  £.,  S.,  aad  W.  winds. 

The  —  ngna  denote  defect  below  BTeragea ;  in  July  tlie  largeBt  number  viA  thii  K^n  ii 
8.W.,  Indicating  a  deficiency  of  this  wind  ;  in  ADgnit  aiid  Heptember  there  i*  alio  a  dfAomt; 
of  thu  wind,  but  in  September  this  defldencyii  nia£  ap  h;  both  the  S.  and  W.  winds  bong  ibm 
their  ayerages. 

At  London  the  increase  of  atmospheric  pretBDie  from  Jnne  to  Jnl;  wai  0-049  In.,  ftoa  Jo^  to 
Angntt  it  was  o-o;6  In.,  and  tbe  monthly  mean  readings  of  the  barometer  fitf  Angnst  and  Septaibtt 
were  nearly  the  same.  Over  tlie  whole  coontry  there  wuan  increase  of  preMore  from  Jime  to  JsIti 
bat  lai^er  io  amomit  M  northern  itations  tliaii  at  foirthem  stations.  SoDth  of  latitude  ji°  it  w« 
D'ojo  in.,  between  ji°  and  53°  it  was  0-079  '"'>  "^  north  of  53°  it  was  o- 130  in. ;  from  Jdrto 
August  there  was  an  increase  of  preasore;  at  stations  soath  <^  gi'it  wh  o'o7iin.,  andnvm<f 
this  parallel  it  was  o'oi;  in.  ;  the  change  of  atmospheric  preuurd  &om  Angott  to  Septembs'  «■ 
Tery  small,  at  some  stations  there  wm  a  small  Increase,  but  generally  there  was  a  snudl  deotsK, 
the  mean  from  all  was  a  docrease  of  o '  001  in. 

The  fell  of  rain  at  Greenwich  in  July  was  5-3  ins. ;  back  to  the  year  1815  there  haTt  beta 
only  four  instances  in  July  with  &Ils  so  Urge,  Tic„  in  the  year  1818,  when  it  was  7*0 iai.; 
in  1834  it  was  5'3  ins. )  in  1S53  it  was  60  ins.  )  and  in  i86f  it  was  3- Sim.  The  &1I  of  run  in 
July  at  nearly  all  stations  greatly  exceeded  its  STerage  ;  it  f^  for  the  most  part  between  the 
13th  and  131^  days,  caasing  floods  of  very  great  nolence  in  Afonmonthshira  and  Olsmorna- 
■hire,  and  in  the  Midland  Counliee  generally.  The  fsll  of  lain  on  the  14th  day  in  HonmoothdiiR 
and  Glamorguisliire  was  as  large  as  frran  3  to  j  inches,  and  in  Herefijri  and  Gloooestersbitt 
friHO  I  to  3  incites,  and  exceeded  one  inch  at  many  places,  excepting  in  the  nartbem  counties,  when 
little  or  DO  rain  fell.     The  following  tal'le  shows  the  daily  &U  of  roio  at  our  stations. 
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From  this  Table  it  will  be  ge«n  that  very  heavy  roio  fell  on  every  one  of  these  days  at  one  psri 
of  the  country  or  other,  and  that  the  north  of  Knglnnd  till  the  I7lh  was  free  from  heavy  rain. 
The  foils  of  rain  were  so  hoary  that  the  natoral  droioBgc  failed  to  carry  off  the  wa(er,  and 
wherever  there  was  high  ground  in  the  wattrshed,  the  adjncent  rivers  became  swollen,  aud  caused 
ii\)U7  to  all  property  for  considerable  distances  from  the  river,  and  in  several  instances  loss  of  life. 

Tnandentorim  oecarrtd,  on  the  ist  of  July  at  Ecclee,  Ualifai,  Stonyhurat,  Bradford,  Allen- 
heads,  and  Bywell ;  on  the  2cd  at  Llandudno,  Liverpool,  and  North  Shields ;  on  the  3rd  at  TauntM 
and  Cardington ;  on  the  ;th  at  GiicmBey ;  on  the  8th  at  Gloucester ;  on  the  i  lA  at  Norwich, 
Wisbech.  AlUnheads,  Carlisle,  Bywell,  and  North  Shields ;  on  the  1 7th  at  Norwich,  Calcethorpe, 
and  Roll;  on  the  i8lh  al  Norwich,  Wisliecl!,  Leeds,  Bywell,  and  North  Shields ;  on  the  loth  at 
Wiahcch,  Hull,  Bywell,  aod  North  S^e\di-,  on &e  iD&&v\^\<»9Ai»,^&i^iSu,aiidNotth  ShJaMtg 
on  the  an  at  Streatley,  LsioeaWit  OloufiMtet,  aa&.Q(sdJi><Snn.\  QIL'^'n:I&t>,'^wm)in&1,<tb.^bl 


rd  at  OBborne,  Gloncester,  and  Cardhigton ;  and  <m  the  15th  tixuciv^^^, 

one.    On  the  3rd  of  Aoguit  at  Salisbury  and  Leioefter ;  on  the  6th  at  Cardington ;  ou  _^  ^ 

Blackheath,  Leicester,  Royston,  Cardington,  Ecoles,  Halifiix,  and  Hnll ;  on  the  8th  at  Gnemsey, 

elston,  Troro,  and  SalisbiuT ;  on  the  9th  at  Osborne,  Streatley,  Oxford,  Gloucester,  Cardington, 

landudno,   Calcethorpe,  Halifax,  Uuill,  Stonjhurst,  Allenheads,  and  Bywell ;   on  the   loth  at 

illenheads,  Bywell,  and  North  Shields ;  on  the  i  ith  at  Guernsey,  Helston,  Truro,  and  Hastings ; 

•n  the  1 2th  at  Hastings,  Leicester,  Cardington,  Llandudno,  Calcethorpe,  Eccles,  Hull,  and  Brad- 

ord  ;  on  the  aSth  at  Hastings ;  and  on  the  29th  at  Hull.    On  the  8th  of  September  at  Norwich, 

Qeclea,  Hali&x,  Stonyhurst,  Bradford,  Leeds,  Allenheads,  Bywell,  and  North  Shields ;  on  the 

loth  at  Milltown  ;  on  the  13th  at  Guernsey ;  on  the  14th  at  Helston  ;  on  the  i6th  at  Osborne  ; 

on  the  17th  at  Guernsey,  Helston,  Blackheath,  and  Llandudno;  on  the  i8th  at  Milltown  ;  on  the 

19th  at  Osborne,  Strathfield  Turgiss,  Streatley,  Oxford,  Gloucester,  Llandudno,  Eccles,  TTftlifa-r^ 

Stonyhurst,  Leeds,  Cockermouth,  and  Allenheads ;  on  the  20th  at  Cardington,  Bradford,  Silloth, 

and  North  Shields ;  on  the  24th  at  Hastings,  Salisbury,  Gloucester,  and  Calcethorpe ;  on  the  25th 

at  Rlackheath,  and  Wisbech ;  on  the  26th  at  Bywell ;  and  on  the  27th  at  Hastings  and  Oxford. 
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KoTi.~Ia  raadiaf  tUi  table  ft  will  be  boraa  la  ailad  thai  the  minoa  flfa  (-)  lifnlflaa  below  the  avaraga.  aad  that  tha 
ploa  aigB  (+)  aifBiflaa  above  the  aTarage. 

Thunder  wom  heard,  but  lightning  woe  not  seen,  on  the  ist  of  July  at  Silloth ;  on  the  2nd  at 
Gloucester,  Allenheads,  Silloth,  Bywell,  and  North  Shields ;  on  the  3rd  at  Blackheath  ;  on  the 
8th  at  Eccles,  Hali&x,  Hull,  and  Stonyhurst ;  on  the  9th  at  Wisbech  ;  on  the  nth  at  Cardington ; 
on  the  1 8th  at  Halifax,  Hull,  and  Allenheads  ;  on  the  19th  at  Calcethorpe  and  Carlisle  ;  on  the 
21st  at  Oxford;  on  the  22nd  at  Osborne;  on  the  23rd  at  Hull,  Stonyhurst,  and  North  Shields  ; 
and  on  the  a5th  at  Oxford  and  Hull.  On  the  3rd  of  August  at  Gloucester,  Royston,  Bradford, 
Silloth,  and  Carlisle ;  on  the  6th  aX  Salisbury  and  Koyston ;  on  the  7th  at  Truro,  Norwich,  and 
CalcethOTpe ;  on  the  8th  at  North  Shields ;  on  the  9th  at  Eccles,  Silloth,  and  Carlisle ;  on  the 
loth  at  Hull  and  Stonyhurst ;  on  the  12th  at  Strathfield  Turgiss,  Streatley,  Oxford,  Stonyhurst, 
Silloth,  and  Carlisle  ;  on  the  13th  at  Salisbury,  Leicester,  and  Stonyhurst ;  on  the  14th  at  Hali&x ; 
on  the  19th  at  Strathfield  Turgiss,  Streatley,  and  Silloth  ;  on  the  26th  at  Streatley  ;  and  on  the 
29th  at  Strathfield  Turgiss  and  Calcethorpe.  On  the  8th  of  September  at  Guernsey  and  Strath- 
field Turgiss  ;  on  the  9th  at  Streatley ;  on  the  loth  at  Ramsgate ;  on  the  17th  at  Truro,  Taunton, 
and  Leicester;  on  the  i8th  at  Taunton ;  on  the  19th  and  24th  at  Silloth ;  on  the  27th  at  Streatley, 
Cardington,  and  Eccles  ;  and  on  the  28th  at  Cardington  and  Carlisle. 

Lightning  was  seen,  but  thunder  ufos  not  heard,  on  the  6th,  7th,  8th,  9th,  17th,  and  i8th  of 
July;  on  the  3rd,  4th,  5th,  7th,  8th,  10th,  12th,  28th,  29th,  and  30th  of  August ;  and  on  the  3rd, 
6th,  7th,  8th,  9th,  i6th,  17th,  18th,  19th,  21st,  24th,  2cth,  27th,  28th,  and  29th  of  September. 

Sohr  halos  were  seen  on  23  different  days  during  tne  quarter. 

LuMor  halos  were  seen  on  the  17th  and  i8th  of  September. 

Awroret  boreales  were  seen  on  the  14th  of  July  at  Stonyhurst ;  on  the  24th  at  Silloth  1  and  o 
the  39th  at  Cardin^n.    On  the  20th  of  September  at  Salisbury. 

Nail  feu  on  8  different  days  during  the  quarter. 

Fog  prevailed  on  8  days  in  July,  14  days  in  Augosty  8i4  oni2  days  in  September  at  differe 
itatioDS. 


Wheat  cut, 
BarUjf  cut, 
Oats  cut, 
Chenyripe, 


the  earliest  August    2,  at  Cardington,  and  the  latest  Aognst  31,  at  North  Shiel 

;o,  at  Llandndno,  „  >y        1 7»  •*  North  Shitf 


27,  at  Strathfield  Turgiss, 
20,  at  Helston, 


tf 


17,  at  Calcethorpe 
asy  at  HaftingB. 


Meteorological  TaiU,  Quarlar  atding  September  joth,  187J. 
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